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Foreword

This is the final report of a program of research conducted in two
phases, the first from April 1, 1966 to January 31, 1967 and the second
from November 1, 1967 to June 30, 1970. The first phase of the research
was fully described in an Interim Report dated June .30, 1967. This final
report focuses primarily on Phase II1 of the research, but the major results
of Phase I are also included. Those results which are not included are
summarized here and have been publishecd elsewhere. and references will
be given shortly, so it is not necessary for the reader to have both a
copy of the Interim Report and the Final Report.

The project was conducted as a number of smaller studies, each under
the direction of an experienced researcher. Regular staff meetings,
where plans were reviewed and results were discussed, alcng with the
exchange of working papers and memoranda among the staff, provided co-
herence and coordination to the total effort, With a few exceptions,
which also will be noted in Chapter 1, a chapter of the final report is
devoted to each of the separate studies conducted. The authors of these
chapters are the authors of this repor+. Not listed as authors are a
number of people who made valuable. contributions to the project: Susan.C.
Pierson, Eleanor Williams, and Karen Yaguda, successive adninistrative
assistants to the director; Linda K. Morse, Barbara Rollman, Ingeborg
Stiebritz, Stephen Pensak ‘and Irene Busanovich, research assistants;
Romona B. Huff and Christine Sansone, secretaries. We are indebted to
the advisory committee: William Cooley, Bruce EcKland, Norman Frederiksen,
Philip McPherson, Roger. A. Myers, W. Benton Schrader, Benjamin Shimberg,
and especially Edward Landy who served as chairman of the committeé&.
Alice Y. Scates, the original USOE Project Officer for the study,
exceptionally helpful and her successors, Judith Weinstein and Susan Klein,
have been equally so.

Thomas L. Hilton .
" Project Director
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Chapter 1

The Problem

Thomas L. Hilton

A major goal of American secondary education, accepted by educators
and laymen alike, is the guidance of t} student in the selection of

and preparation for a vocation. To this end, a considerab’- body of
theoretical and empirical work has been carried cut in recc. ars, in
an effort to increase understanding of the nature of intelle. tu:r . 2ad
vocaticnal development; yet we remain in considerable ignorar .z as -o
the nacurs of the interactions between the student and his en _rocr=ent
which Lead to particular educational programs or career choicex=. e
are better informed about the career choices and educatiomal ¢. :- ons
of those students who are college-bound than of those terminat n: rheirx

educational programs with secondary school or with a limited peri : of
subsequent specialized vocational training. We still know very 1 .tle
about the nature of academic, socioeconomic, or other handicapc w ch
may prevent certain individuals from succeeding in those programs 1ich

are availablez.

Continued research on the nacure of intellectual and vocstic=al
development will contribute grestly to the solution of many educational
problems. Knowledge is required, for example, of the major determinants
of each student's choice of high schocl program. How does the changing
pattern of each student's abilities and achievements influence this
choice? When are differences among students in each curriculum first
detectable? What effect does enrolling in a particular curriculum have.
on the student's growth in basic skill and achievement?

Very generally, our point of view is that student development
involves an interaction over time between the student—-his perceptions,
skills, beliefs, needs, and values——and his environment, especially
his family and his peers. Super's (1953) ten propositions served as
the initial theoretical basis for the research, with certain modifications,
which were.suggested by research on career decision-making (Hilton, 1962).
Super's sixth proposition is especially relevant:

The nature of the career pattern is determined by the
individual's parental sccioeconomic level, mental ability,
and personality characteristics, and by the opportunities
to which he is exposed (1953, p. 190).

Developing this proposition into a set of specific hypotheses, znd
obtaining results which were relevant to them were the overall goals of
this research. Achieving these goals required, first, an extended
period of logical analysis and hypothesis genevration; second, an extensive
body of data for hypothesis testing; and, third, analytical methods
capable of unraveling the complex multivariate processes which underlie
the vocational development in question.

13



The Need for Longitudinal Data. The data requirements were, indeed,
extensive. Generally speaking we were interested in how the student’s
attributes, in interaction with family, school, and community variables,
change over time as a result of the student's experiences. For example,
what effect does attending a junior high school with a particular
curriculum and community socioeconomic setting have on the subsequent
growth in ability and achievement of a student who lives in a particular
setting and who is enrolled in a particular high school vocational
program and who in junior high schocl exhibited a certain amount' of
growth?

To answer questions of this type one needs longitidinal data. = And
since growth in significant aspects of development is slow and not easily
measured, data covering a period of years are required. Furthermore,

measuring instruments were required which could be given to the same
students repeatedly without produciig serious ceiling or practice effects.
Finally, a large and representative sample of pupils was required if we
were successfully to explore thea significant subgroups into which the
sample naturzlly was divided. :

Fortunately, data relevart to the problem were already being
collected. In 1961, in cooperation with the College Entrance Examination
Board, Educational Testing Service initiated a Study of Academic
Prediction and Growth, in order to obtain data by means of which the mental
abilities and academic.achievement of a large national sample of students
could be traced over the eight-year period from the beginning of grade
5 through the end of grade 12. ETS initiated the Growth Study not ouly
to have data to describe the intellectual development of American ado-
lescents, but also to accumulate data necessary for longitudinal studies
by the research staff--studies precisely like those to be described in the
following pages.

Sﬁmmary of Related Research

In reviewing the pertinent literature, studies regarding interests
and abilities (Super, 1961; Tiedeman, 1952; Berdie, 1944), SES amnd
parental influence on choice of curriculum on.career (Berdie, 1943;
rribbons & Lohnes, 1964; Kahl, 1953), the influence of the school and
community (Jones, 19523 Davis, Hagen, & Strouf, 1962; Flanagan et al.,
1962), the bases for curriculum and career choiceés made by ninth-grade
students (Super & Overstreet, 1960; O'Hara & Tiedeman, 1959), the
stabilit. of choices made by ninth-grade students (Ginzberg et al., 1951;
Flanagarn & Cooley, 1965), and the unresolved issues in vocational
development (Super, Tiedeman, & Borcw, 1961; Ginzberg et al., 1951), are
found. ‘

lIf, for example, one starts with a total sample of 40,000 and makes

two sex divisions, four grade-~level divisions, three SES divisions, three
school—-type divisions and five curriculum divisions, the resulting
sampies will have a mean N of about 110. For most statistical purposes
at least t£his many cases are desirable.

14




Most of the studies done have been cross-—sectional in design. Few
have involved repeatel testing of the same students' academic development
and change of vocational interests from junior through senior high
school. TFurthermore, most of the studies have been based on samples of
such limited size that it has not been possible to examine homogeneous
subgroups of the sample separately. 1In some, for example, it has been
necessary to combine boys and girls in one sample. Finally, most of
the studies have not achieved as broad a coverage of abilities and
achievement as is desirable. Ability and achievement have freguently
been measured by means of a single instrument of limited reliapility,
with the result that these variables have accounted for only a small
share of the variance under study.

The Growth Study is unique in that the students have been retested
biennially in a variety of areas, and in that the schools from which
the sample was drawn represent a broad range of U. 5. school-types and
curriculum combinations: schools which send 757 of their students to.
college as well as schools which are exclusively vocations, rural and
urban schools,; and schools. from both culturally advantaged as well as
disadvantaged areas. With the possible exception of Project Talent
(which, however, does not employ the technique of repeated measurement
of ability and achievement), none of the studies examined encompasses
the scope, the number of variables, or the time periods found in the
Growth Study.

The studies which have been done are valuable as sources of
hypotheses. The working assumption of the research described in this
report, however, was that repeated measurement of the achievement,
aptitudes and interests of national samples is essential to rigorous
hypothesis testing in vocational development research.

Objectives

The following were the original.objectives of the research.
Subsumed under each are certain questions of interest described in the
following chapters.

Objective I: To obtain a description of the kinds of vocational
' educational curricula in a nationwide sample of
high schools, and a description of the characteristics
of the students enrolled. '

a. What are the major subgroups of students within
the vocational education area, and are there
significant differences among these groups in
ability, achievement, and certain noncognitive
attributes??2’

2The phrase vocational education is commonly used in a variety of

ways. In this work we used the phrase in reference to any secondary
school program designed for students who do not intend to complete four
years of college. Thus, we did not restrict it only to programs for
which funds are provided under the several national vocational education

15



b. Are there significant regional or community
differences in the number and the attributes of
- tudents enrolled in the different vocational
programs?

Objective II: To trace the intellectual development of studenis who
subsequently elect veocational, as opposed to co lege
preparatory, programs in high school.

a. Do the aptiitude and achievement of students in
various wocational programs develop at the same
rate as they do for students in college
preparatory programs?

b. Are there achievement differences at the 7th grade.
level between those who at the 9th grade level
elect vocational programs and those who elect
college preparatory programs? (This question can
be investigated only at schools where a choice
is made at the 9th grade level.)

c. Can choice of high school program be predicted
from these 7th grade achievement differences?

d. Are there differences at the 7th grade level in
family background and school characteristics
between students who elect a vocational pro-
gram as compared with a college preparatory
program, that are not scccounted for by a factor
of general ability?

e. If differences are found in family background
and school characteristics .at the 7th grade
level, do the same differences exist at the 5th
grade level?

£f. Cari choice of high school curriculium be pre-
dicted from differences among the students at
the 5th grade level?

g. How early does = sﬁudent decide or come to know
which curriculum he will take in high school?

h. To what extent does he make a deliberate
_'"ehoice'" as opposed to having a choice result
.-~ from environmental circumstances?

acts. We,récognized,'however, that testing certain hypotheses required
that distinctions be made within the vocational educational area

(becween home economics and business education, for example). Furthermore,
as Conant has pointed out, "anything that is said or written on the

subject of voecational education must be considered in connection with

the strte in which the high school is located™ (1959, p. 127). Accordingly,
tafore the data from school systews in diffcrent stotes were nooled we
triad o malie sure that The so-nla parameobers were commaranla.
O - !
wﬁﬁm Ll 4 1{3
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Objective IIT:

Objective IV:

Objective V:

i. Does the. 7th grade choice or expectation in
regard to high school program have any observ-
able relationship with intellectual develop-
ment? In other words, is the change in test
scores from the 7th to the 9th grade of stu-
dents who anticipate a vocational program
different from the change of students who
anticipate a college preparatory program?

j. Do differences between vocational and college
preparatory groups in 9th or 11th grade test
performance exist when initial differences in
sbility and achievement, background, and school
characteristics are held constant?

k. How stable are early (7th grade) expectations
in regard to high school programs? Which students
change plans, and what are their character-
istics? 1Is there any relationship between change
in plans and enrollment in particular programs?

1, Are changes in the students' backgrounds and ex—
periences in the 7th to 9th grade period and in
the 9th to 1llth grade pericd associated with
changes in the students' vocational aspirations?

To investigate the interaction of stated vocational
plans, academic preparation, individual characteristics,
and subsequent educational or vocational involvement.

a. What are the characteristics of students whose
plans are congruent with subsequent involve-
ments, and those whose plans are not, i.e., those
whose plans do not materiglize?

b. Are characteristics of the schools related to
this congruence or lack of it?

To relate the appropriateness of student planning in
terms of post-high school educational or wvocational
involvement to characteristiecs of the secondary scheol
he attended, including the curriculum in which he was.
enrolled.

a. What school charactefistics:are associated with
' more appropriate planning?

To develop a preliminary theoretical model of vocational
development, covering the years from 5th to 12th grade.

a. What are the critical variables in such a model?

b. Given the specific student, family and school
charactéeristics, what predictions can be made
concerning the proportions of students in particular
schools who elect vocational programe as opposed
to college preparatory programs?



c. Do the data fit predicted proportions? What
conditions appear to account for discrepancies
between predictions and observations?

The preceding were the original objectives of the project. As every
project proceeds, however, the objectives undergo revisions. Some
objectives prove to be unrealistic and are reformulated or postponed for
future . research. Others are found to require much more emphasis and
articulation than in the original proposal. Or needs are discovered
which were not emcompassed under the original objectives, and new objec-
tives are created. The experience of this project was no exception. The
description of the research studies which follows constitutes the best
description of the evolving changes in the project's objectives, but a
few generalizations can be offered here. First, there should have been
in the list of objectives a sixth objective stated something like the
following: :

Objective VI:. To develop the statistical methods necessary for
the analysis of data on student development.

Repeatedly, when a member of the Vocational Development staff undertook
the design of a study to answer one of the questions listed on the previous
pages, he would find that existing techniques were so inadequate as to
cause him to postpone the substantive research indefinitely and to con-
centrate .on developing the necessary techniques. The methodological work
by Freeberg and Rock (Appendix A), Katz (Appendix C), Rock and Evans
(Chapter 10), Werts (Appendix B) are examples. :

Objective VII: To investigate the .influence of school, community and
regional variablés on educational.decision-making
and student achievement within the school.

The staff frequently observed differences in the mean achievement
among schools without any obvious exilanation for these differences. 1In
pursuit of possible explanations, oné .staff member did what might be
described as a clinical study of thtee schools which by many criteria were.
similar: they were.approximately thé&é same size, hadl: fully adequate
physical plants, roughly comparable curriculum offerings, and comparable
teaching staifs. Some ways in which the schools dififered and the.possible
effect of these differences on achievément are described in Chapter 7
by Casseriy and Coffman. . v

Still another objective would have been as follows:.
Objective VIIIL; To investigate the possible causes of school

withdrawals.

Early in the project, the staff realized it was possible to supplement
the project's extensive file or data on each student's achievements with
data on an equally important educational outcome, namely, wheather the
student remained in schocl through high school. This drop-out study by
Evans and Patrick is described in Chapter 9.

Lastily, the. following objective should have been included:

Objective IX: To compare the achievement of Negro and white students
withiz different academic programs in different schools.

. .
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This project was undertaken with the encouragement of the Bureau
of Research, in part to see whether the achievement differences observed
in the cross—sectional data of the Coleman study would be observed in
the longitudinal data of the Growth Study. Chapter 8 by Rosenfeld and
Hilton describes the results.

Having described some.of the additions to the original objectives
of the project, let us now mention some deletions or, if not deletions,
some objectives which received less attention than originally anticipated.

The most notable absence from this final report is a chapter
concerning a theoretical model of vocational development. Theoretical
considerations entered into the design of most of the substudies
conducted, and the discussions of results frequently involved theoretical .
issues, but the staff did not attempt to integrate these thoughts into
a theoretical model, not because this was not regarded as desirable, but
because it was regardzd as premature. A well-developed theoretical.
model is sorely needed, but if such a model is to be any more than a
superficial collection of speculations, a large investment of high-level
staff time will be required. '

A second omission from this final report concerns school charac-
teristics which are associated with "more appropriate planning'
(Objective IV). The staff originally hoped to be able to characterize
students on the hasis of follow~up information inx. accordance with the
apparent success of their vocational preparation and planning, and then
to look back at the high schools they attended to see if the schools
attended by the more successful students were different in any measurable
ways from those attended by the less successful students. 1In retrospect,
however, this objective.is like the goal of developing a- ‘theoretical
model——a noble objective, but not a practical one given the present
state of the art of criterion development. The problem is primarily
one of time span. Who is to say that one student has been more
successful than another on the basis of his experiences one to three
yvears after being graduated from high school?

Also, who is to say that a given student should go to college?
We tend to assume in our U. S. culture that any young person who has
the ability should in his own interest . and in the .country's interest
go to college. But how justified is this assumption? Suppose that-a
highly able young man in a college preparatory program decides that
what he really wants to do is attend a.two-year. technical school and
become . a television service man. Are we, . as researchers, to cate-
gorize him as vocationally maladjusted, or as having been inappro-
priately educated given his vocational cheice? The authors of this
report, at least, were wholly unwilling to make such a value judgment.
The approach taken by the staff was, rather, a more descriptive cne,
in which the post-high school education and occupation of the subjects
are described and related to their earlier .educational experiences.
Chapter 11 describes these results.

The reader will, then, not find in this report.specific suggestions
for the reformulation of public school course-offerings or suggestions
for the restructuring of public school education. We view the work,
rather, as basic educational research, designed to throw light on some
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of the critical .questions which underlie day-to-day operational and
policy questions in the schools. The questions critically need answers.
The research staff would hope that the studies reported in the following
chapters will contribute evenitually to such answers.
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Chapter 2
The Sample, Data, and Prbcedures

In view of the longitudinal nature of most of the research's objectives
it was critical to have longitudinal data for the investigation. Hilton
and Patrick (1979), for example, demonstrated that observed growth rates
depend importantly on school attrition rates from grade 5 to grade 11.
Except under special conditions, wnich rarely hold, cross—-sectional data
are not a satisfactory substitute for longitudinal data. Fortunately, the
staff had access to the extensive data files of the Growth Study and relied
heavily on those files in conducting the current investigation.

Testing Plan. The testing plan for the Growth Study is shown in
detail in Figure 1. From the figure, one can see that it incorporates both
a cross-sectional and a longitudinal design, i.e., in 1961 different
students in grades 5, 7, 9, and 11 were tested, and since then the same
students were tested every two years until they were graduated.

Sample. The 17 communities participating in the Growth Study and the
names of thair high schools. totaling 27, are shown in Figure 2. The
Growth Study population consists of the sgtudents in these high schools and
in all the junior high schools and elementary schools feeding them. The
initial sample consisted of approximately 9,000 fifth graders, 9,000
seventh graders, 9,000 ninth graders, and 5,000 eleventh graders, giving
a total of 32,000 subjects.

" By 1963, when all subjects were tested for the second time, 93% of-
the original subjects remained, but since the Growth Study makes a practice
of testing all the students in the relevant grades of the school, whether
or not.they had participated in previous administrations, the total sample
had grown to slightly less than 40,000. 1In each subsequent testing the
total sample increased by 25% while the '"'core' sample with complete data
decreased by 15%. Presently, there are 45,901 in the total sawmple and
15,124 in the core sample. When a student leaves a "Growth Study" school
 no effort is made to follow him to his new location. '

Selection. The schools were selected to .provide a range in geo-—
graphic location, size of system, and proportion of senior class graduates
who subsequently attended college. Although all the high schools are.
comprehensive, the proportion of students enrolled in vocational education
curricula varies markedly from one school to another. The average
enrollment in such programs is approximately 407%. ’

The opportuﬁfties we have had to compare the Growth.Study sample with
‘randomly selected nationwide samples indicate that the Growth Study sample
quite closely. approximates a randomly selected sample. 1In Figure 3 the
Growth Study is compared to the sample obtained in the Survey on Equality
of Educdtional Opportunity, the so-called Coleman.Study, the sampling for
which was. carefully done. ~The similarity of the two frequency distributions

is quite. striking. The suggestion is that the Growth Study is slightly
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Figure 1. Testing Plan for the Study of Academic Prediction and Growth
Grad Sept.-0Oct. Jan.-Feb. Sept .-Cet. Jan.-Feb, Sept .-Oct. Jan.-Feb. Sept.-0Oct. Jan.-Feb
rece 1961 1953 1963 1965 1965 1967 1967 1969
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These totals combine public and independent school counts.
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under—~represented at the low end of the SES scales and slightly over-—
represented at the high end. It appears, nevertheless, that the Growth
Study sample can be regarded as approximately representative of American
schools.

Data and Instrumentation. The criginal and continuing focus of the
Growth Study xfas on academic growth, as measured by objective tests of
ability and achievement, with the recognition that this domain is but
one aspect of the total development of the student. Supplementary
biographical information——on. interests, both academic and non-academic,
and on educational and wocational plans—-was obtained from questionnaires,
but the primary objective remained that of thoroughly describing and
explaining the student's acquisition of knowledge, understanding and
intellectual skills.

The data which were available are listed in Table 1.

#ach Growth Study test administration consisted of approxir .z=1y 15
hours of testing which was conducted in the school by teachers a=d
cornselors who were provided with detailed manuals of instructicz=. The
verv small fraction of unusable answer sheets received suggests chat the
te = administrators were unusually successful “n conducting orc. v test
ses.  ions. The schools were provided with full reports on the £7_.. and

STEP scores of each student, and most of the schools used these s:ores
for guidan~e purposes.

The basic instruments of the study were the School and Collrnz=
Ability Tests (SCAT) and the Sequential Tests of Lducational Pro:zass
{3TEP). The SCAT, which yislds verbal and quantitative scores, measures
general ability to do school work. The STEP series of achievement tests
measure the student's ability to apply his skills to the solution of
problems in six areas: reading, writing, listening, sdcial studies,
science, and mathematics. Lower level SCAT and STEP forms are scored on
the same continuous scale as higher level forms. '

Scores on three tests of the College Entrance Examination Board—-
the Preliminary Scholastic Aptitude Test (PSAT) and two Achievement
Tests (English Composition and American History)--provided.data on the
student 's senior—-year aptitude and achievement. '

The Test of General Information (TGI) was designed especially for
the Growth Study in order to identify non-academic factors that are v
related to students' growth during this period. It was used to determine
when and at what rate students learn the kinds of facts that are not
systematically taught in school, but which an alert and reasonably well-
informed aduit could be expected to know. There are three forms of this
test at three different levels of difficulty with questions in each of
eight. areas: home arts, industrial arts, physical sciences, art and
music, biclogical sciences, Listory and literature, entertainment and
recreation, and public affairs.

Questionnaire. The Background and Experience Questionnaire (BEQ)
was also.designed especially for the Growtl, Study. It provides

Q ’ - 13
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Level

Grade 5

~l

Grade

Grade 9

Grade 11

Grade 12

Summer after
high school
graduation

Fall after
graduation

2nd year after.
graduation

1

Table 1

Summary of Data Available

t

Variables

Aptitude and achievement

School characteristics and
community SES

Aptitude and achievement

School characteristics and
community SES

Academic program enrelled in (If
in a junior high school)

Experience, aspiratiens,
interests, & family background
~ptitude and achievement

school characteristics and
community SES

Academic program enrolled in

Experiences, aspirations,
interests, & family background

Aptitude and achievement

School characteristies and
community SES

Academic program enrglled in

Experiences, aspiratioms,
interests, & family background

Aptitude and achievement

Complete high school record

Vocational plans
Rank in class

Post—-graduate occupation
(Education or vocation)

Occupation

Instrumentsl

SCAT, STEP, TGI

Principals Q.

SCAT, STEP, TGI

Principals Q.

Test answer sheet

BEQ 1

SCAT, STEP, TGI

Principals Q. &
school visits

Test answer sheet

BEQ 2

SCAT, STEP, TGI

Principals Q.

Tast answer.sheet

BEQ 3

PSAT, CEEB . tests
Transcripts

Q. on answer sheet

Biography in yearbooks

Roster to school

Questionnaire to school

(1st follow up)

Questionnaire to

individual (2nd follow up)

All abbreviations are explained in the glossary in the appendix.
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information on the relationships between the student's grow- 1 and his
experiences and activities in and out of school. This quescionnaire
attempts to minimize generalization and vagueness by requiring the student
to document many of his responses with facts, such as the titles of some
books he has read, the plays he has seen or participated in, the
instrument he plays in the school band, or a description of the job he has
held during the summer. The questionnaire also yields information on the
student's opinion of the courses he has taken, and asks the student to
indicate how often and with whom he -~s discussed topies such as his future
aducation anc career plans, news events of the day, or perscnal values.
The same instrument also provides data on the education =nd occupations

of the student's parents and the amount of encouragement an< support they
give him. Forms of the Background a=d Experience Questionnaire were
developed for the seventh, ninth, an. eleventh grades.

Literature Search and Interviews. The first step of the investigatior,
following the necessary staffing and planning, was to expand the search of
the literature and theoretical analy: is begun in the summer of 1965 in
preparation for the present research

During the same time period, a2 .umber of the 17 schc:_. systems
participatinz in the Growth Study w- e visited with twe pu=poses: (1) to
survey the status of vocational education at each school and (2) to interview
at each school a small randomly seiected sample of students in. regard to
the state of their career decision-making. The interviews were recorded,
although their content was not analyzed in a formal way. The interviews
were used (1) to provide the research staff with firsthand. acquaintance
with the thoughts and feelings of the subjects, (2) to obtain information
on the nature and timing of vocational choices in the actual school setting,.
and (3) to suggest variables and processes which should be incorporated in °
the theory of vocational development,. the development of which stands as a
fifth objective of the investigation.
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Chapter 3
Strategies for Vocational Research: A Summar- of a Discussionl

All research grows out of a bz:..ground of discussion that is se_dom
r2corded. This is unfortunate, for the discussions generally probe a
rich universe of possibility out of which the final study must, of
necessity. se'ect only a few atoms. This chapter is a condensation of
such a probe cf a ~onsiderable rang= of pressing issues in vocational
development.. Specifically, it is a summary, with extensive direct
quoting from the :transcript, of two days of discussions by the staff and
advisors to the Vocational Development Study, January 15 and 16, 1968,
at Educatior..1 Testing Service, Princeton, New Jersey. In general,
explanations: of studies that are covered elsewhere in project literature
have been cu: to only a few words =5 allow room for expansion on themes
of general inzerest.

This suzmary is presented here as an introduction to the method-
ological and substantive issues faced by the research staff in con-
ducting the Vocational Development Study. (Thesé issues also are faced
by the whole field of educational rasearch.) The points made in the
discussion highly influenced the design of the various studies conducted
as part of the Project.

Speaking during the proceedings were the following advisors:
Williem E. Coffman, then Acting Director, Developmental Research, ETS;
Bruce Eckland, Sociologist, University of North Carolina; Norman Frederlksen,‘
Director, Division of Psychological Studies, ETS; Edward Landy,

Assistant Superintendent and Director of oounsellng Services, Newton,
Massachusetts Public Schools; Roger Myers, Associate Professor of Psychology
and Education, Teachers College of Columbia University; W. Benton Schrader,
Senior Research Psychologist, Test Program and Statistics, ETS; and

Benjamim Shimberg, Director, Vocatlonal—Technlcae Fducation Progerts, ETS
Staff members speaking (in order of their appearance) were: Thomas L,
Hilton, Project Director; Martin Katz, Ass ociate Project Director; Donald
Rock, Lila Norris, Michael Patton, Norman Freeberg, Michael Rosenfeld,
Franklln Evans, Patricia Casserly, and William Godwin.,

Among the matters explored in this summary are: intervention effects
on research design, p. 3; prediction and student decision-making, p. 4;
a critique of prediction models, p. 5; the issues of status and separation,
p. 6; freedom of choice and prediction models, p. 73 decision versus drift,
P. 8, freedom of choice and education in a democracy, p. 9; a vocational
choice model, p. 11; the need for case studies, p. 13; the problem of wash-
ing out differences, p. 13; teacher and curricular effects, p. 1l4;
predicting what might have been, p. 15; multiple regression versus moderated
prediction, p. 16; follow-up studies, p. 17; the problem of criteria, p. 19;
the pursuit of dropouts, p. 20; the relevance of settings: the school, the
conmunity, and the nation, p. 22; efforts to develop a vocational choice '
model, p. 27; the computer in vocatlonal development p. 29; and a closing
exercise in path unalysis, p. 33.

1This chapter is largely the work of David E. Leye who recorded and
extensively edited the discussion on_Which it is based.
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Intervention Effec=s on Research Dez_zn

In getting tke discussion under way, the problem of intervention
effects was raisec by Landy. The Vc:ational Development Study, he noted,
"depends upon getting data about ycgstars zz they pass through existing

schools and existi=g experiences. Ls znere a danger here of crystallizing

the status quo? =30, how does zne z1Xow for the possibility of interven-

tion to =2ffecz chz- :e?" What Zf, ir “ome school furnishing Growth Study
_data, a Martin TLs+v-3ch, a Jonatnar Kczol or = Herbert Kohl were at work

exciting slum chiliren about learning so that their futures might be
radically changed Zrom the normal sxpectation (Deutsch, 1967; Kohl, 1967;
Kozol, 1967)? How would this affect the prediction model the project
seeks to develop? .

Possibly one attack would b-. to ‘look closely at a number of schools,
identify differences in output, an- ¢ back and see what lay behind it,"
Coffman suggested, noting that bes=Zzs classroom and single school effects,
a gifted administrator might be imol=menting changes affecting a whole
system. He also felt that much c..az is effective results from "exposing
children to a lot of different teachers and different settings and some-
times something cliicks. I doubt if a single model will ‘be appropriate.
More likely we'll need a complex set of models depending on some sub-
classification of individuals."

Ecikland felt the matter of intervention was mainly a problem of

controls in the research designs and being wary in drawing conclusions.
The Growth Study purpose, -Hilton then suggested, should put the matter in
perspective. ''To our knowledge there's never been a study involving a
nation~wide sample that has taken a group of students early in.their
careers and followed them fecr nine years, as we will have by the time
we're finished. Our general point of view has been that there is a need
for base line data about student development. To a large extent we are
documenting the status quo. But as t¢ the danger of our crystalllzlng
the status quo, I would argue that we're trying to provide a base line
from which departures from the status quo may be detected——a base line we
can identify in the schools, so that the effect of interesting departures
may be studied empirically." '

It was also noted by Landy and Myers that when one considered the
present state of affairs in American educaticn, the probablllty cf inter—
wventions affecting the data was, unfortunately, quite slim. Herbert Kohl,
Myers noted, had quit in disgust after a year of exciting work in slum
schools and had subsequently observed that ''the kids went back to their
same old way of doing things."

Prediction and Student Decision-Making

To clearly see the problem of construecting prediction models, one
must return to the beginning of the school process, Katz offered. "It
is helpful to think in terms of stages of vocational development-—to.
search for events at one time that are relevant to vocational development
- at some later time.'" It seemed to Katz that it might be good to discover.
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a school devoting atten%i-n =~ the early grades to student decision~—

making—-'""that is, to giwi- = students the notion that they are
competent people who can . :hoices, can act on those choices, can get
feedback from those choic: :2n evaluate the results of their choices,
and can use this informat : a2 later choices.'" He told of an experience
working with Philadelph-= : _ 30ls on planning a career development project
that could give pupils ===  :red experiences in.individual decision-
making as early as the Zz=:  grade and on into high school. '"These
experiences can help dev2 - : sense of agency and decision-making skills.
At an appropriate stage ‘v~ -:zation about the world of work and about
educational options woul_ - :zr. Students who had been through this sort
of experience would be ez=' “=d to emerge with a greater capacity for
making informed and ratlcu;_ lecisions than students who had not been
through this experience.'’
Critique of Prediction Mco=

Eckland asked what w:: ~:zant by "prediction model." He hoped it
didn't mean merely "the s_: .:ion where a host of demographic or behavioral
items are thrown into a bzt .ry, and sophisticated statistical methods

are used to see which items mzy hang together, but without any idea in.

a longitudinal or developmental sense of what the causal.nexus might be.
It seems to me that unless we take an approach that deals with causality--—
with causal inferences and with models that deal with causal inferences-=-—
one doesn't get very far in —2is business." :

An even more fundamenta® danger, Shimberg felt, was the usé of the
prediction model as a self-fulfilling prophecy. "We describe what's .
likely to happen, and usually it happens that way because we make it happen
or we let it happen. In the best of all possible worlds, the tester would

say: This youngster is very Dpoor in numerical skills, he's going to have
trouble in mathematics unlesz we do scmething about it, So let's do
something. Instead, we say: He's going to have trouble in math, and sure

enough, he goes ahead and has trouble in math. Then.we say, Look how
bright we are. We predicted this youngster was going to. have trouble in
math and he did."

Eckland felt causal izZ=2rence models might remedy this situation, and
that Growth Study data, beznz longitudinal, were of the greatest importance
to those interested in devs=.oping causal inference models. ''The primary
stumbling block with causal models is the problem of sorting out the time
dimension in which the action takes place. Getting the precise temporal
ordering of the variables is mandatéry in order to study their interaction.
You can only do this through repeated observations, and this is what is.

so appealing about the Growth Study data. It does have repeated measure-—
ments by which you can, with a fair degree of confidence, put the
variables you're dealing with into a meaningful sequence." Rock explained
that this avenue would, i: fact, be explored through path analysis of
Growth Study data, as part the study. The basic question being asked
W i¥ this studeni oi that student was in a different treatment, or
program, what different outz-7.s might result?

18
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The Issues of Status and Separation

Another basic issue that should be discussed, Eckland felt, was the
status problem of vocational education-—"how it is seen by others within
the value system of a high school, and within the cocmmunity, and the
problems that this status problem presents for wocational education in
competition usually with an academic program.'' There were, for example,
some indications that vocational education should be carried on apart from
an academic program, especially at the junior college level. When:
vocational education was integrated wi*hin a community college, with free
tuition and an open system, the prestige of the more dominant academic
orientation for students seemed to undermine the effectiveness of the
vocational education program.

Was he suggesting examining whethex viicational education is different
if conducted in a separate vocational school than in a comprehensive
school? Coffman asked. How might this concern relate to the choice
process, Landy wondered. His concern, Eckland explained, was: not with
process per se, but with 'whether enough attention is being paid to the
structure of opportunities within which the choices are made.'" Shimberg
agreed the opportunities existing in the school situation could be critical.
"More and more people are reaching the coneclusion that it is not vocational
education that is the dumping ground in our educational system, but that
it is the general education curriculum. You. can see the effects——-the
general curriculum students cease to progress academically because they
can find no purpose in their studies—-no real stimulation--as compared to

youngsters in.vocational programs who are .generally more highly motivated
and goal directed."

Freedom of Choice and Prediction Models

Discussion then centered on the question of the individual's freedom
of choice--'""to what extent these choices are structured for -him, as
against the kind of opportunities he has for changing his condition,' as
Eckland put it. Or as Katz expanded in paraphrase: "to what extent the
individual is given an opportunity to-be a strategist in his own decision-
making, and to exercise scme freedom of choice according to.his own
perceptions of what is desirable; as opposed to a structure that perhaps
insidiously and surreptitiously predetermines what his choice is going to
be. And not only pradetermines what, but even how his choices will be
made." ’

Strictly from the scienEific point of view, Eckland felt it was
difficult to speak of free choice. From the point of view of the social
scientist, one had to make the highly deterministic assumption that
everything could be predicced if one had the right grasp of the situation.
"But from the viewpoint of counseling, it's very important, I think, to

. develop a model in which you are assuming that the individual is capable
of some degree of free choice." :

Cof fman felt this moved the study into central focus: 'to find out
how much we can understand by asking how much we can predict. The
ultimate goal of. this and a succession of cther studies over the next

ERiC‘ ‘ a 1
For o - L :3:1



thousand years is perfect prediction. But mainly for the purpose of
understanding, and only secondarily for the purpose of managing. This

is the danger of the predicticn model—-the danger of the word itself.

The danger is that at some point along the line you forget that when you
planned it vou were really seeking understanding-—that you don't have, in
the model, something sacrosanct and foolproof."

Decision Versus Drift .

An allied concern, Eckland felt, was the danger of assuming that lives
were determinad by a rational decision-making process based . on the indi-
vidual's response to a clear-cut "crisis''-~"the kind of situation where
one is presented with a number of alternatives and a decision has to. be made
on December 2lst. Life isn't like that, for the most part. Life to a very
large extent is a process of drift. One drifts into situations where
the decisions to . a 1arge extent are unconscious ‘and the result of small
incremental changes."

Taking issue with Eckland's attack on the .rationality of individual
decision-making, Mrs. Norris" outlined an expernmental methodology developed
by Gerry Halpern and herself that might be used to investigate the questicn
(Halpern & Norris, 1968). "If you provide them with the probabilitfies of
attainments in the various curricula, and the type of 1nformat10n they

'need  tc formulate strategy, and then have them make a choice, you could
sée just how rational the decision is. How are they welghtlng the various
elements that go into maklng the decision? What sort ‘of strategy are they

" following?"

Eckland agreed the approach could be valuable, but explained his
concern was that '"sufficient attention be given to determining the
structural variables that limit the alternatives for the individual.'" TIf
this was the case, Patton wondered, why go in with the a priori kind of
explanatory model Eckland felt was ngeded: "Don't you th ink we should be
more inductive?" There were certain kinds of assumptions one had to make
even in. using the inductive approach, Eckland noted. '"'These assumptions
determlne, for example, the kind of wariables that you will select from
the enviromment to look at. There has to be some combination of both
deductive and inductive approaches.'

Freedom of Choice and Education in a Democracy -

Katz then took issue with Eckland on the questions of freedom of
choice, decision by the individual, and whether there were notable decision
points as opposed to a process of dr;ft. "I would suggest that one of the
most distinctive features of our culture is its emphasis on choice.
Moreover, not only do we tend to find opportunities for choice as indi-
viduals, but as a society we impose requirements for choiceé, and this is
very strongly tied to the whole notion of individual freedom and other
universals in the American ideology. So great is this ideclogical
requirement that we even artificially establish requirements for choice
when none might be needed. For instance, in school there are choices that
are not really necessary, that don't have to be made at a given point, and

20

32



yet we encourage students to face alternatives and options and choose
between them because we're convinced that there is some developmental
importance in learning to choose. This is somehow wrapped up with the
whole notion of a democratic society that elects its officials~-choice again;
and so we believe that people need training and education and developmental
experience in choosing. And we almost deliberately introduce what Tiedeman
and O0'Hara (1963) call 'discontinuity periods,' in which you are aware

of a certain state in which you presently exist, and you are aware of a
new state of affairs with some options inherent in it, and then somehow

yvou must decide which of these options is most desirable from various
points of view, and you must then move from where you.are to where you

want to be under the new set of circumstances.' The whole guidance.
movement, Katz felt, was based on this assumption.

Freeberg took Eckland's position, questioning whether this really
occurred. Landy felt the truth lay somewhere in between, and that: the
issue was to what extent students were being made aware of the fact that
they were making choices and could bring to bear rational processes on
these choices, or to what extent the choice was forced upcn them——

"and to what extent they drift into a choice, in Bruce's terms.. To what
extent is the structure of the institution in which the youngster operates
obvious? For zxample, a student in a small high school that has no
vocational curriculum at all, just by the nature of the structure of the
1nst1tut10ns cannot make the choice for vocational education. 1T think
what you're stating, Katz, is a p031t10n we should aim for and try to
create. It exists to.some extent here and there, but how ‘universal it is,
I don't know."

"Would you.agree that there is a kind of universal ideal of wraticnal
decision-making, even though this ideal is often violated in practice?"
Katz asked. '

"It is given more lip service than real service,'' . Landy ventured.
"For example, it may be nothing so obvious as the counselor telling the
yvoungster exactly what to do, -or the principal saying you must go here
“rather than there. The counselor says to the youngster, 'Here are some-
choices, it's up to you.' But, in fact, the choice is determined by the
youngster own set of values, the effect of the institution, the family
values, the values of his peer group~—all these things bear on him. We
have a vocational high school. in our town—-or we did until we incor-—
porated it and made it part of the comprehensive high school-—to which
many of our counselors felt some students ought to go. But the youngsters
chose not to. go there. They wanted the general curriculum because it was
demeaning in status to go to the vocational school in our community,
which is largely a college bound community. Yonu have this kind of
problem, and even when you.attempt to reason with the youngster, other
things still are so powerful they prevent reasoning from taking- place.
Until and unless right from grade one on we can somehow inculcate in
yvoungsters fthe necessity for examining choices in a rational way, we will
still have not necessarily irrational but nonrational decisions at points
of discontinuity."
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A Vocational Choice Model

Mrs. Norris summarized a study by Gerald Halpern and herself of the
way students acquire and use information in making a vocational choice
(Halpern & Norris, 1968). This prompted these thoughts by Katz about
possible mathematical weightings and relationships for a vocational
choice model. "I think that we should be concerned with the situation
as a student perceives it-—that is, he can make choices and these choices
are related in some way to what he wants, his desires, his values, specific
things he wants to attain. I've been working on a model that attempts to
capitalize on this notion using three systems, a value system, an infor-
mation svstem and a prediction system. We have him explore and scale his
values by a very simple process. Then we look at the options—-to what
extent will each option give him the satisfactions he seeks in respect to
each value? We then multiply instrumentality times strength of -value to
obtain a product and add up these products for each option. Then we can
look at the prediction system and ask: What are his charces of attaining
this option? Conceivably we can come out with a decimal. that represents
his chances. Multiplying this by the sum of the products for each
option will give us some index of the combined subjective utility and
objective probability of each option for this individual. And this should
enable him to rank order the options in a very rathnal way—-—assuming
that rationality is possible in dealing with choices."

By recycling through this process, Katz explained, the student could
try out several possibilities. This model of the vocational choice
process emphasizes this essential difference from the usual approach:
rather than simply presenting the student with an array of options, as
in most counseling, his values are first identified, and then the options
related to the values. ''One thing we'd like to examine ¢losely would be
individual differences. Do some individuals make use of a.rich and
detailed array of values, while others draw on & rather sparse and ‘penurious
array? And is the content of this array related to background data? Is
it predictable? This again gets us into the question of the degree to
which choice involves free will or determinism. Can we predict what his
values will be from elements in the background data? I suspect we might
get a few rathermodestpredictive items, but I wouldn't expect to get
any great strength of prediction.,"

The Need for Case Studies,

Landy felt these thoughts suggested the need for case studies of
individuals within the research design. He noted Piaget and Skinner as
examples of important theorists who based their work on small samples.
Tndividnal case studies, he felt, could give clues for larger investiga-
tions. Myers also noted the need to use such ''real life'" referents as a
source of subjects for testing theoretical models to prevent the prolifer-
ating simplification which can afflict models that are not repeatedly
checked against reality. '"'A half dozen very intensive case sStudies,
including studies of family background, interviews with parents and so
forth, to get as thorough a picture of a few individuals as you pussibly
can" would be a good idea for the next stage of the study, Landy felt.
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The Probiem of Washing Out Differences

A study by Patton and Morse (1i967) of differences in Growth Study stu-
dents' aptitude and achievement from the fifth through elsventh grades was
summarized by Pattomn.

In the discussion of follow—-up study plans, Schrader questioned
whether the multivariate analysis design proposed was preferable to a
single~dimensional approach using SCAT or STEP scores as a dependent
variable and comparing early and later regression lines. "I think the idea
of putting this whole thing through a big wringer to see what comes out
doesn't fit with what Bruce [Eckland] was saying." Eckland. agreed,
questioning whether curriculum and school differences might not wash out
one another. Shimberg was also concerned about the possibility of losing
important. differences, He felt that whether or not one could predict a
student's progress might be a measure of whether the school was any good.
"In schools where behavior subsequent to the fifth grade was clearly
predictable, you could entertain the hypothesis the schcol wasn't really
doing very much for the kids. And where you couldn't predlct this might
indicate that a suc-essful intervention had taken place. If you pool your
data, you'd know that you do or don't have a good prediction model, without
knowing what's happening in the individual schools."

Patton agreed it was a concern needing to be cared for in the design.
A Droblem, howeveyr, was that ''at present the only measure approximating a
measure of school .quality is the SES level of the students attending the
school." Hilton and Patton then explained the multivariate method that
would probably be used would seek first to find significant main effects
for schools, then examine other variables (curriculum, sex, SES) based on
whether or not significant school effects had been found.

Teacher and Curricular Effects

"To what extent will vou be able to tackle the question that di. cer-
ences are the result of self-fulfilling prophecies?' Landy queried.
Early in the sequence you labeled some youngsters academic and some non-
academic, he noted, and later those labeled academic did better on academic
tests. '"The teachers think they're better. They have higher standards
_ for these youngsters, and they teach them more wigorously and vigorously."

. This effect of teacher expectation had been compelilingly documented
by Robert Rosenthal (1966), Patton noted. The impact of the two different
curricula also seemed an important influence accounting for the gap, Landy
felt. Still another possible influence, Shimberg noted, was.sectioning
for homogeneous groupings, ''where the poorer kids get put in the lower
section and get essentially a more impoverished treatment, a sort of
maintenance rather than a demandlng treatment. This could account for
the spread.

Regarding these differences, Patton noted that within the Growth Study
sample there were great differences in.the average performance of voca-
tional students in different schocols. Landy felt this was not uncommon in
schcols, one cause being the uncommon or specially motivated teacher.
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"You get a department head, say in mathematics, who is very anxious about
the reputation his kids create for him on College Board scores. He

becomes finicky in admlttlng youngsters to his eleventh and twelfth grade
mathematics programs.' And Shimberg noted an instance in one high school,
where '"'the people in the business education department are very fussy about
which girls they'll let into the business education program. Some of the
kids who need it most, the average, even below—average students who could
make good clerks or typists, are not permitted in because of the image
problem."

For these and many other reasons, Hilton noted, an outcome of Phase
I of the study was the conviction that considerably more had to be known
‘about the individual schools, and this was to be primarily Mrs. Casserly's
concern.

Predicting What Might Have Been

A method of evaluating whether or not a student was in the best
possible program for his particular uniquez set of capabilities—-and whether
or not such a program was presently available to him--was explained by
Rock.

One hope, Rock explained, was that the approach might solve a
seemingly unsolvable classification problem. "Tf you want to know if a
fellow's going to become a good machinist and he's a psychologist, you
have to let him be a machinist for a while to really find out. Of: courSe
we can't do that. But this is .an approximate solution to this problem.'

The method, essentially, would .ompare matrices of background and
behavioral variables with matrices «f predictor and criterion variables,
working in actual practice somewhat like this. ''Let's say we have.a
compulsivity factor from the biographical information. This is a hard-
working individual, he studies every night and does all the things he's
supposed to do. If we look at his background we may find that he's
middle—class SES. and other factors may indicate he's a success character.
We: don't worry t<o much about him. But then we have a fellow over here
who is low in compulsivity, low in SES, and his profile on other.back-
ground variables may be quite different from the .success character.

Well, maybe we'll find a success group in some other curriculum that has
a profile very much like his. Then we might be able to say that this
persori, if he had started in this curriculum, might have.done better

than he did." :

Multiple Regression Versus Modasrated Prediction .

The method, Rock felt, might also answer the question of how early
one might predict a student's choice of program or.vocation--not neces-
sarily success in that choice, but the choice itself. This might be as
early as fifth grade. Then he criticized both the use of multiple-
regression analyses and the idea of hypothesis-testing versus plunging
into the data toc see what correlates. Of. conventional multiple regression

12]

analyses: ''they should have stopped it 10 years ago.! He preferred "a
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moderated prediction model, where I can group people nultidimensionally
on background variables. . . . There are other ways of forvming
taxonomies than the analysis of wvariance of known groups. Group people
in multidimensional space, then do your statistical analysis. Instead

of starting with known groups of, for example, boys or girls, T think
more work should be done in finding people similar on a lot of dimensions
instead of one or maybe two at a time. Let your computer drm your taxonomy
for you. That's what it's for." Of hypothesis~testing: ' think this
business of using the computer to search for things works better than
hypothesizing beforehand. You just have too many varisbles to coutend
with in hypothesizing. You can use the computer to cut them down to
size."

Discussion centered on how the approach might be related to the
problem of differences among schools. Landy felt it would be interesting
to see whether students with the same set of background characteéristics
as measured by the BEQ would turn out differently in different schools.
"The Coleman Report (Coleman, et al., 1966) suggests they don't,” he noted, and
remarked that this led to such interpretations as the one that it made
no difference to put Negro children in better schools unless they were
integrated. Hilton felt the question might be answered because race was
known for students in several Growth Study schools. As for the BEQ as a
predictor, however, Hilton described a study using Growth Study data that
cast doubt on the notion that SES level and other background variables
had high predictive walue for high school students (Hilton & Myers, 1967)..
This was an encouraging finding, Landy noted, suggesting that the individual
could overcome the background, or that interventions did make differences.

Follow—up- Studies

The crucial problem of relating what happens to students during school
vears to their actual vocations in later life was probed in detail
following a presentation by Hilton of past (Rothenberg, Klein, & Morse,
1967) and future prospects for follow-up studies.

A tentative decision, Hilton explained, was to concentrate on those
in the Growth Study sample who had graduated in June of 1965. They would
now have been out of school three years. With the boys, probably one-
third would be in military service, one—-third in four~year colleges,
another portion would have completed two years of a junior college and be
employed,. and another portion would be in wvarious vocations. Eckland was
concerned about whether the follow—up study would be taking "'simply the
graduates or are you going back and starting with the original ninth grade
sample? Obviously you're going to miss a lot of people if you take the
high school seniors only, because there's going to be a lot of attrition
between the ninth and the eleventh grades, with people entering the labor
market or perhaps going into some.kind of vocational technical programs
outside of the high school."

Thiis was a serious problem that must be remedied, Hilton agreed, as
they did lose 15 percent of the sample between the ninth and eleventh
grade groups. Continuing his critique, Eckland felt three years after
high school was an awkward time for follow—up studies~-it was right in
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the middle of the time people were making decisions; for example, women,
about marriage. He felt that a series of follow~ups over.1l0 years would
be better. Schrader agreed, but noted the best time for the first follow-
up was soon after graduation, as the high schools could furnish very good
data on recent graduates, whereas after two years ''everything gets very
cold."

Shimberg then noted that this general problem area was so important,
and yet so difficult, that he felt the best one could hope for 'between
now and August' was a.few exploratory studies, and then go on to the ''big
follow-up" later. ''One of the really hot issues in the field of vocational
education is this need for a dependsble, reliable method of following up
the graduates of occupational programs fo know where they land, and how
long they stay, and how satisfactory they are to their employers. I think
the same thing is true of people who graduate in academic programs. The
counselors know that certain students went to certain cclleges, but they
seldom know their survival rate,"

The Prcblem of Criteria

Freeberg was hopeful suitable criteria would emerge from the follow-
up studies——some measure of ''vocational maturity,'" for example. What
did the term mean, Eckland wunted to know. He mnoted that a Carnegie
funded study asking this .question had produced a great list of objectives
but no single clear answer. Rosenfeld suggested ''vocational satisfaction"
might be a better term. Shimberg suggested that vocational maturity was
a matter of style of decision-making. Myers noted that another study had
shown that whatever vocational maturity was, it wasn't the same for ninth
and for twelfth grade boys. '

The chances of the project resolving the meaning of ''vocational
maturity" were slim, Hilton noted; however, the discussion did suggest the
practicality of not being too ambitious at this point in the follow-up
studies. He felt it would be wise to follow Shimberg's suggestion and.
limit the effort to ua few exploratory studies, possibly even confining the
probe to the excellent data the Oakland public schools already had on 1965
graduates. To this one might add locating and questioning Growth Study
schools' 1967 graduates. One might alsc compare the occupations seniors
aspired to last June with their actual present occupations for some measure
of realism of aspiration.

Landy questioned this idea as not taking '"'the changing society in.
which kids go'" into account. '"It's conceivable a choice may be.realistic
in the twelfth grade and not one year later because of purely extrancous
factors——a dip in employment, onr peace is declared snd an airplane factory
closes down, and so on."

The Pursuit of Dropouts

Trying to find a good way to study dropouts using Growth Study data
was a frustrating problem, Evans reported.
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He had discarded the idea of following a Growth Study dropout sub-
sample as being too expensive, and the idea of a study of dropout ante-
cedents as having already been done extensivelv by others. This left
him with the idea of comparing intellectual growth patterns for dropouts
with those for continuing students, but then he had run into the prcoblem
of the child tested in the fifth grade who falls behind a grade and is
not tested again in the seventh or the ninth grades—-in effect, dropping
out of the sample.

"You have no faith in our educational system," Shimberg noted. ''We
practice automatic promotion.”

Not according to the literature, Evans suggested. At least it "'seems
to show that pecple who drop out of school tend to fail during the first
two grades or somewhere around the seventh grade." Even so, Landy said,
there was much automatic promotion, warranting use of the data. Evans
then explained hcw he planned a study of dropouts using Erie public school
data. He would find ¢he dropouts by progressively narrowing the search
.among those tested in the fifth grade who do not reappear in the eleventh
grade testing. Why f%irie? Shimberg asked. Why not Oakland? Because Erie
of fered a special advantage: Akron schools had SES similarities to Erie
that made possible siome interesting comparisons. "If we can build a
prediction model in Erie, will it apply to Akron? Can we take an equation
based on the Erie public schools and apply it to the Akron public schools
and get the same kind of prediction? Will it hold up in this kind of
cross—~validation? If not, is the schiool intervening? And how de schools
_differ? How do the communities differ? This may not all be done in this
phase of the study, but it's something that certainly should be carried
on."

A stable characteristic one might find with the eventual dropout
would be no gains in achievement testing through grades five, seven, and
nine, Shimberg suggested. ''In other words, they're not. learning anything.
Evans identified this as a hypothesis he was using. Another was that
the dropouts were not ''getting any encouragement, no positive feedback,
and so they're dropping out." He also noted that a Department of Labor
study showed that scmething like 84 percent of the dropouts were retarded
by one grade, and that roughly two—thirds of this figure were retarded
two grades.

However one gathered the data, it seemed extremely important to
Eckland to get information on those who had dropped from the sample, '"not
only from the standpoint of studying the group itself, but also for the
implications these data may have for the findings on. those who remain in
the system." He noted that one finding ovzi. a period of time was.a
greater standard deviation as one moved from the fifth through the twelfth
grade. ''One begins to wonder how much that greater dispersion may result
from the impact of the dropout of certain individuals from the system.
Students who scored in the next to the lowest percentiles in the fifth
grade and remained in school through the twelfth grade may now be scoring
in the lowest percentile because those previously at the very bottom
dropped out of the system. Suddenly the dropouts are gone and the
youngsters close to the bottom now see themselves actually at the bottom--
and sc¢, too, do their teachers."
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Hilton noted this as a concern for the study. "It seems to me a very
interesting »vpothesis that « student's perception of his relative
position in the class, and his relative growth, is the critical factor,
and not his perception of his absolute achievements."

Of Settings: the School, the Community, and the Nation

Mrg. Casserly presented some preliminary plans for probing the matter
of setting or climate with interviews.. Her purpose would be to identify
factors in the school or the community that might account for ''the results
we are getting, not only in the test scores, but also in the feelings of
the students about entering various programs, and their expectatlon of
success in them.'

One of the main things she hoped to find was how much self-
selection was involved. ''We're back to Marty Katz and the free will
question-—how much self-selection there is, or how much selection is
determined by the counselors or teachers or by influences from outside
school, from the heme and the community.'

A number of suggestions for adding to her proposed questions for inter-
views were offered. Landy felt it was important to look for evidence of
unusual, innovative programs, in instruction or guidance. "For example,
we vacated a small elementary school building, the high school was over-
crowded, and we asked some voungsters and some teachers if they wanted to
vnrlunteer to go to this separate building and, in a sense, be as 'way
out' as they wanted to be. And indeed they have——about 125 youngsters
and their faculty work together in setting their own rules, and. they
deliberately avoid having any kind of administvator. Whether it'll be
complete chaos at the end of the year as it started out, I don't know, but
it gives us a chance to try somethifig new.'" Landy also felt the schools
should be queried as to what.use they were making of ETS ‘tests, such as
SCAT and STEP, for counseling purposés.

Katz suggested evidence of vocational orientation,programs as
something to look for. Rosenfeld stuggested the school's role in placement
was important. Patton felt atmosphete should be noted, mentioning that
he and Evans had visited a school that gave one a definite feeling of
"we are ladies and gentlemen and we #dct like it all day long and if we
don't we get clobbered." Katz raiseéd the question of using a formal
instrument in addition to interviews*—something on the order of, for
example, the attempt. to "adapf Pace and Stern's college characterlstjcs
index to high school use." Shimberg felt that perhaps attention should
be given to critiques of the Colemar: Report so that this study might
avoid some of its pitfalls. '

"If we're going to draw infererices on.a relationship between school
characteristics and achievement, I think it might be worth looking at
what Levin and other critics of the Coleman Report say. For example,
the school expenditure figures were apparently arrived at simply by
taking the total budget for the school system and dividing it by the
number of students in the system, and assuming that financial resources
were being allocated across schools evenly. It teunds to give a distorted
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picture for slum schools. There are a number of such methodological
points raised here and it seems to me that if the only way to get this
data is by being in the school and asking about it, this might be a good
time to do it."

Patton hoped that interviews with counselors would elicit recent
specific case histories as well as general information. Katz suggested
asking each counselor for one case with which he felt he'd heen successful,
and another with which the counselor fel.t he's been unsuccessiul. Patton
noted the latter might prove difficult to obtain because of the sometimes
fantastic investment in schools in maintaining a success stance or front.

Eckland then raised the question of how this particular probe was
to be seen within the perspective of the crucial relation of vocational
education to the organizational structure within which the vocational
education was provided---that is, the structural requirements of the
community, the nation, and the national purpose.

"We are faced with all kinds of problems in most urban communities,
especially problems that relate to de facto segregation, whether of race
or of class. We have problems of certain kinds of inequities in the
schools that derive from the social organization of the community, and
this may really have nothing to do with the school per se, but is reflected
in the school as a consequence of these external conditions. We also have
a number of opportunities to deal with these problems. Increasingly _
there is experimentation with different kinds of organizational structures
for schools. We're talking about educational parks and so forth, and some
of these innovations very likely will come about. So it seems to me
that we need to consider what of really crucial importance is involved
in these innovations., One of these key issues comes out in Conant's
(1959) writing on the American high school--~the stance, for example,
that he has taken regarding the notion of the comprehensive high school
as being a democratized experience, one within which you.bring together
a great deal of heterogeneity, students from all kinds of cultural back-
grounds who hopefully will interact on some basis within the context of
the school, and will thereby become better citizens, better future
leaders." .

"However,'" Eckland continued, '"there is much evidence that suggests
that ‘this just doesn't work--—that within the context of the school.the
stratification and the sitructure of the adult community is carried over
pretty much as is into the high school. ' find this has developed
within the system of tracking, and within separate curricula for
vocational and academic programs, and so my feeling is that you should
especially seek to grasp the kinds of attitudes that students hold
toward students within other curricula. Ideally, one could have some
kind of sociometric design and see what the social status structure of
the adolescent actually is within the school, and see what kinds of
social cleavages and how much social distance there might in fact be
between these kids in the various curricula."

Frederiksen ventured that he didn't doubt the value of such a study,
but wasn't entirely sure how it might relate to Casserly's interviews,
which were perhaps in danger of becoming "'all things to all men."
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The study was under way at one of the Growth Study schools. The
purpose, he explained, would be to develop for several schools "an
explicit diagram of how the counseling system works, a flow diagram with
the choice points identified-—ui0t only the choice points that the school
says exist, but the choice points that seem to exist in actuality.' To
give a better sense of the purpose and value of a model, Hilton then
explained how the project had arisen. Two years ago he and an assistant
had spent two days in one school following guidance counselors about,
sitting in on their interviews with students, and generally becoming
acquainted with the vocational choice process as it appeared to be
working through students and counselors in this one school. Then Hilton
took a print—out of SCAT scores’ of the students at the seventh grade level
and some limited background information and using certain simple decision
rules hypothetically assigned students to academic vs. general vs.
vocational curricula. g '

He then compared his predictions with the actual assignments, and
two things loomed rgther large. First, ''that if a student's parents
were of high status, that student in this particular school had a wvery
high probability of ending up in the college preparatory program. And
the aptitude scores really didn't seem to make much difference, within
certain broad limits.' Sezondly, "in trying to trace the chain of
decisions that were made, it looked as if there were certain very critical
points, the most critical point being at the ninth-grade level where
it was decided whether the student got assigned tc college preparatory
algebra or whether he gont assigned to general mathematics. And althocugh
the counselors asserted that there was flexibility here~—-that it was
not an irrevocable decision—-—we could not find a single case where that
decision was reversed, where a student got back into the college pre-—
paratory track if he had, in fact, taken general mathematics instead of
algebra."

Fven using quite primitive decision rules, Hilton's predictions
were 8% percent accurate, so he had felt that a rigorous attempt to
define the critical information and the criticai decision points might
provide a "basis for a useful predictive model. But I don't think
that's the most important thing. I still see this effort primarily as
giving us a great deal of detailed, precise information about the flow
of students through the school from the seventh girade through the
twelfth, and about how the process differs from one school to another.'

The Computer in Vocational Development

The possibility for using the computer to make the same kind of
predictions was noted by Frederiksen, who mentioned Carl Helm's program
for verbal score reporting as an example of a4 seemingly extremely
complex task that was actually handled with a fairly simple computer
program. Godwi.. acknowledged the computerizing objective, but noted
that model development was the immediate goal.

The computer possibility raised a number of important issues,
Landy felt. One was this: "If the main purpose is to distribute
youngsters most efficiently, so that you have a more exact matching of
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abilities with curriculum requirements, then I'm sure the computer can
do it just as effectively as the human counselor, and probably more
effectively. But if the purpose of guidance and counseling is to instill
the attitudes and the sense of values in youngsters that Marty [Katz]
talks about, then fundamentally you're not concerned with the most
efficient matching of abilities to curriculum. Your concern is with the
development of certain kinds of qualities that require that a youngster
make some errors in the choice making process as he moves along, errors
from which he may recover and learn from in the adjustment. This will
give him capacities to build on that will be of lasting value to him
after he leaves school.'

Whether or not the project succeeded in developing a useful computer
model was secondary, Hilton said, and certainly the difficulties were
greater than one might assume. As an example, he told of his experience
with a school in California after the New York school visit. Attempting
to apply the crude rules devised from the New York school to the school
data 1n California proved impossible. The apparent reason was the wvast
differences in regional situations, a critical factor possibly being

""the presence of the junior college system in California. It changed
the need for decision making, and the structure of the decisions that
were made, and changed this in a drastic way." “

Even though considerable differences were found, it seemed to
Schrader that enough similarities would be found upon which to construct
a '"'general description of the process which could then be used to move
rapidly to an understanding of what is happening in a particular school,
and the whole enterprise of checking, confirming, disconfirming, could
be done rather quickly."

Shlmberg then offered a comparlson between the model likely to be
founnd in most schools, and one toward which he felt that other schcols
should be moving. '"In a situation where the choices are simply the
college preparatory, or the general or business. program, where there is
no real vocational program, I suspect that the model you suggest is
really operative, and it would operate whether a counselor intervened
or not. But not long ago I visited a comprehensive high school in
Miami, Florida—-Miami Central--which was ons of the few that seem to
me to be what a comprehensive high school ought to be. A student in
the tenth grade could elect to take an hour a day in one of perhaps
as many as 25 different trade or technical ccurses, purely for
exploratory purposes. He might then decide that he wanted to o into
a trade program, like commercial art or into a technical curriculum,
like drafting, or electronics. One thing I found interesting was
that many college preparatory c'tudents elected these technology
programs, not because they were going into technologv, but because
they saw this as an opportunity to learn something akout electronics,
or about computers. And voucational students were not locked into a
predetermined college premaratory sequence. They could phase in and
out on an exploratory basis. I think that when you've seen a number
of these schools in operation, you come away with a feeling of refreshment
and great possibilities. And I'm concerned that by limiting vourself to
the Growth Study data--which may not - include schools 1like this--=vou
may miss something very vital.”
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Rogsenfled raised the question of getting some measure of the
student's perception of control over his environment--'that is, the
extent to which he feels he can choose what he wants to do, as opposec
to being locked in by others' choices." Eckland noted that in the Coleman
study a controi-over—environment measure had shown value as a predictor
of student achievement. Frederiksen aquestioned the finding as being
concurrent rather than predictively valid. "Those who are getting along
well tend to feel they control their environment.'" This was the point he
wanted to make, Eckland said, to illustrate that the student locked into
an academic program and perceiving control might, in fact, have no more
actual control over his environment than anyone else. Perhaps the matter
might best be viewed as a symptom, Schrader suggested. "Yf a student
has repeatedly been subjected to failure and discouragement, then he
tends to develop this attitude of inability to control his environment,
even though the school gives him every opportunity."

Landy said a study by Hummel (1966) of bright underachievers at
Newton High School might be relevant to the control questiocn but that he
felt it was a subject in which it was easy:.to slip into simple but mis-
leading explanations that overlooked the subtleties involved. ''For
example, these questions of control rest in the personality of the
youngsters to a considerable extent. We have some kids growing up in
rather permissive families with very little controls, who then ironically
rush off to some hippie center complaining that they're controlled too
much.'"

Perhaps this again indicated the need for a small number of "in-depth
studies of individuals, in which one would get not just at relationships
but at what the data mean to the individual,' Katz suggested. ''And not
only with the youngsters, but with their parents, interviewing them on.
their child rearing practices, for example.' Landy agreed, noting it as
an earlier suggestion of his. "If vou really want to get at this issue
of vocational development in some depth, your large sample studies will
provide useful but not sufficient information. The individual studies
will provide the cautionary data against which your broad scale data,
and your interpretations of large scale hehavior, can be checked."

A élosing Exercise in Path Analysis

The conference closed with a brief expecsition by Eckland of how
path analysis might be used to show the interrelationships of variables
over time in the study. "I was suggesting earlier that if you can
fairly clearly make assumptions about the temporal ordering of events,
which is likely as you are working with longitudinal data, you can
plot these events in terms of some kind of causal nexus. And what path
analysis does is force you to start drawing some diagrams, and to show
the matrices and the direct and indirect ways by which the effects
actually are mediated from one point of time to another."

He demonstrated the technique by describing a study linking
school characteristics to social mobility of women by Glen Elder, a
colleague of Eckland's in the sociology department of the University of
North Carolina. The interrelationships of four variables were plotted:
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class origin, school performance as measured by tests in the early grades
and in high school, educational attainment measured by years of schooling,
and social sStatus as measured by the status ascribed to the women by

their husband's occupations. '

Figure 4 gives the path coefficients between variables, summarizes
their relationships in terms of causality (indicated by the directions
of the arrows), and illustrates how the method can capture and convey
meanings that would otherwise take many pages of verbal report interlaced
with statistics. ‘

- 30 Educational
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Performance 4 Occupation
A
Figure 4. TIllustration of Path Analysis
Conclusions

The following conclusions were generally agreed upon, either
explicitly or tacitly:

i. There is a need for base line data about the development of
U. S. students, but it is important to recognize that the description
of status at scme point in time is not a description of the way edu-
cational development inevitably must be: dintervention can change the
status of students. . '

2. Vocational development resedrch must be longitudinal in design
and be concarned with prcbable causes.

3. The opportunities for choice and growth which exist inside the
school (e.g:., specific curriculum programs) are critical. In general, the
effect of school structure on the developmental process is a key issue.
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4, Case studies should be included in any program of re=osvch as
sources of hypotheses and as means of checking theoretical mod: iz
against reality.

5. Moderated prediction models, whereby subjects are grouped
multidimensionally on background variables and then analyzed, may be
preferable to pooling groups of subjects into large samples for
conventional regression analysis.

6. It is critical to conduct long—-term follow-ups of high school
graduates to investigate their successes and failures and changing

values, attitudes, and occupational needs of the subjects.

7. To understand the full impact of an educational program,
school drop—~outs must be studied as well as those who remain in school.

In the next chapter the specific studies undertaken will be
described.
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Chapter 4
Outline of Studies Conducted

From the staff's consideration of various possible apnroaches to
the research problem and also trom the two—~day discussion described
in the previous chapter it was concluded that no single approach would
be adequate. Consequently, a multi-method approach was adopted,
including case studies, field studies, and several large—-scale multi-
variate analyses.

The total investigation was initiated as a series of closely
related but separate smaller studies. In Phase I of the research,
which required about nine months, the emphasis was almost entirely on
the development of measures and analytical techniques. Six separate
studies were completed and fully reporfed in an interim report. In
Phase II of the research, four of the six studies were continued and
six new studies were initiated. Thus in Phase II a total of 10 studies
were conductad. The write-ups in this final report summarize the Phase
I work on the four studies which were continued. Of the two Phase I
studies nct continued, one has been published externally (Halpern &
Norris, 1968) and will be only briefly summarized below. The status
of the other Phase I study not continued will be discussed after that.

The Case Development Interview Techniguza

This technique was developed as & we; of investigating the effects
of certain variables on vocational planning. A team of researchers
under the direction of Gerald Halpern and Lila Norris visited a sample
of the 17 Growth Study school systems to obtain information concerning
their vccational programs and the way in which a student selected a
particular curriculum as an initial step in career planning. Inter-~
views were conducted for small samples of students at selected schools
to determine the status of their vocational planning.

A structured interviewing technique was then devised to permit
systematic study of the planning process iin a way which would be
suitable for large samples, and not subject to the vagaries of the
clinical interview. In brief, the technique asks the subject (a
student) %o adopt the role of a high school counselor faced with the
task of selecting .a curriculum for John, a fictitious student. To
help him do this, he is gi7en a table describing the kinds of information
available: gsealed information cards contain examples of each kind of
information. The subject requests the sealed cards, by kind of infor-
mation, in whatever order he wishes in order to make the required
decisions. The investigators reported that not only was ability the
area in which students most frequently first sought information, but
also that ability remained the most frequently selected information
area as a seccud and third choice. regardless of the first information
area selected. Further, '"values'" was found to be the least frequently
sought information area at all stages of the research procedure.
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The rejection of information about values suggests a lack of awareness
of what Katz (1963b)would consider a pre—potent factor, and indicates
a need for education in the role of values and decision-making.

It was concluded that the technique was promising and should be
applied to a substantially larger sample of high school students, and
that it was important to relate individual differences and decision-
making styles to other individual differences and, most important, to
the subsequent educational and vocational history of the student.
Unfortunately, a change of position on the part of the principal
investigator precluded the continuation of this research. The technique
is recommended for the investigation of factors involved in vocational
pPlanning and decision-making.

Simulation of Curriculum Assignment Process

In Phase I of the Study a pilot study of the process by which
students get sorted (or sort themselves) into the various curricula was
undertaken by T, L. Hilton and W. ¥, Godwin. In this study an effort
was made to develop a series of decision rules which would simulate the
process by which a student becomes identified with a certain high school
curriculum. First indications, based on a pilot case study at one
Growth Study school, were that at least six groups are involved in
this process: teachers, members of the guidance staff, administrative
officers, parents, the student himself, and his peers. The sequential
decision-making takes place over a pprlod spanning at least six yenvs.
The major curriculum assignments—-some of which are made by the students
themselves and, thus, are "'self-assignments''-—are made at the ninth
grade level, but these appeared to be highly influenced by. ability
groupings which originate in certain judgments made- by sixth grade
teachers.

In Phase II it was the intention of the. stafr to continue this line

of research. The prlmltlve decision rules would be refined and
translated into computer programs to enable computer simulation of the
curriculum assignment process. This work; however, proved to be un-

expectedly time—consuming and expengive (especially the computer
programming) and, considering that it was not part of the original
proposal, a decision was made to give priority te studies which were.
A paper describing some preliu. nary observations about the curriculum
assignment process is included in Appendix D.

Phase I Studies Continued

The Follow—upn Study

Probabiv the major effort of Phase II was the conduct of the follow-
up study which was begun in pilot form in Fhase I. From ihe inception
of the Study it was agreed that following the graduates of the various
high school curricula into their post-high-school occupations was a
critical aspect of the total ~tudy. This follow—up, under the directic:
of Jonathan R. Warren, is de. ibed in Chapter 11.
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Factor Stability Study

0Of major relevance to the objectives of the Study were the changing
interests and values from grade 7 .to grade 11 of students enrolled in
various curriculum programs. A problem arises, however, when one tries
to interpret observed changes: Are they attributable %o true changes
in the students' interests and values, or are the observed changes
attributable to changes in what the scales measured at the different
graue levels? The same questionnaire was administered at grade 7,
grade 9, and grade 11, but the definite possibility exists that changes
in the students' scores resulted from changes in the relationships among
the items rather than from changes in their interests and values. To
investigate this possibility, a study of the factor stability of the
iteins was undertaken in Phase 1 of the research by Norman E. Freeberg
and Donald A. Rock. Then, on the basis of the experience gained in
Phase T, the Factor Stability Study was repeated in Phase II, using
a refined technique and a longitudinal data sample as opposed to the
cross—sectional sample used in the preliminary Phase I study. The
results are reported in Appendix A of this report.

Moder=zted Sitepwise Prediction System Study

As mentioned in the discussion reported in Chapter 3, an important
methodological question concerns the grouping of subjects for multi-
variate analysis. A study of this question was begun in Phase I and
was refined and applied to a2 larger sample in Phase II. Results are
reported in Chapter 10.

Patterris of Academic Achievement by Curricular Groups

Tracing the academic growth of the major curriculum groups from
grade 5 to grade 11 was a key objective of the Study. This descriptive
study, parts of which will be summarized in the next chapter of this
report, led to a group of hypotheses which were tested by means of
multivariate analysis of variance in Phase II. Chapter 6 by Michael
J. Patton describes the results.

New Studies in Phase IT

Vocational Decision—Making

The first of a number of studies initiated in Phase TI concerned
the development of a structured interview to explore vocational
decision-making. This study, led by Martin R, Katz, resulted from
an examination of available instruments, which pointed to a schedule
with questions designed to probe the dynamics of the subjects'
decision-making. The development of the schedule is described in
Appendix C.
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Statistical Methods in Vocational Development

This line of research, by Charles E. Werts, was stimulated in part
by the examination of academic growth reported in Chapter 6, which
pointed to certain schools and certain curriculum programs whict
appeared superior to others in terms of the gains achilieved by the
students enrolled in them. The explanation of the significant differences
remained a mystery, however. How do ¥ou investigate the complex
interaction among all the variables which influence test performance?
Conventional correlational approaches offered little promise, but recent
developments in path analysis suggested a number of intriguing

possibilities. A second motivation of Werts' work came from the
Study's concern for vocational development, This problem is also one
of investigating complex interactions. Werts' work is described in

Appendix B.

Balance of Studies

Three other substudies were described in Chapter 1, 4n the
discussion of the Study's objectives. These were the following:

(1) The School and Community as Factors in Student Achievement.
Investigators: Patricia L. Casserly and William E. Coffman.
Chapter 7. : '

(2) Negro-White Differences in Adclescent Educational Growth.
Investigators; Michael Rosenfeld and Thomas L. Hilton.

Chapter 8.

(3)  Antecedents and Patterns 6f Academic Growth of School Dropouts.
Investigators: Franklin R. Evans and Cathleen Patrick.
Chapter 9.

Last to be mentioned, but first to be conducted and first to be
reported in this volume, was a descriptive study of the curriculum
programs of the schools in the Growth Study sample.

Summary and GConclusion

Thus the total study consisted of 12 substudies each conducted
independently but closely coordinated with the others. Although each
of the studies had a specific focus, they all had a common goal-—the
investigation of student vocational development——and in each special
attention was paid to the curriculum identification of the student as a
possible determinant of his growth.




Chapter 5
Curriculum Differences in the American High School

As an early step in the program of research de..ribed in this
report, field trips were made to each of the high schools participating
in the Growth Study, and at each school interviews were conducted
with randomly selected students. An inevitable question was ''What
do you plan to do when you graduate?'" and then additional questions
probed for the origins of whatever plans the student described. 1In
some large fraction of the responses a reference was made to one or
more subjects taken by the student. '"'I liked the math courses I took
so I decided to go into engineering' was a typical response. It was
clear that the high school curriculum is a key ingredient in voca-
tional development. In this chapter <ome descriptive aspects of U. S.
high school curricula will be described, along with some speculation
about the implications of the differences observed. The study relied
on the Crowth Study as a source of data. The distribution of the
Growth Study eleventh graders by curriculum Will be given, and the ques-—
tionnaire and test performance of students in various curricula will
be summarized. The general objective of the analyses was to detect
systematic individual differences between students who identify with
che various programs, and to see what implication the differences
may have.

In the Background and Experience Questionnaire (BEQ) which was
conpleted by the grade 11 students in 1967, the following question
was included:

125. From the list below, which course of study are you
taking in high school?

A. Academic or college preparatory
B. Agricultural

. Business or commercial

General

Home economics

Vocational

Other#

Undecided

YHE T O

ERR]
.

el .

*What?

Table 2 summarizes the responses of the students. For the tocal
sample, 507% indicated they were in the academic course oI study.
This varied from 1% for the vocational high schools (That any students
at all gave such a response probably resulted from a misinterpretation
of the question) to 93% in the high schcol in West Lafayette, Indiana,
the location of the University of Indiana. One-sixth were enrolled
in business or commercial curricuia, 1/7 in general, 1/12 in vocational
programs, and the balance in assorted programs. Our cbservation 1is
that in most schools the general program was a catch—all for students
who chose not to take, or could not qualify for, a better defined course
of study.
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To check on the validity of the questionnaire responses we
occasionally, in interviews, asked students what course of study they
were enrolled in or what curriculum they were enrolled in. We were
surprised to discover that a substantial fraction—--perhaps as manv as
1/5-—~did not know how to answer our question. This was particularly
true in the California schools, where it simply is not a meaningful
question. Most of these students do not perceive themselves as being
in a particular curriculum or course of study; they elect subjects in
accordance with their post-high school plans or, if they do not have
any definite plans, they sample subjects which sound interesting.
This practice is no doubt related to the fact that in California any

" 18-year-old can be admitted tc a junior college, even without being
a high school graduate.

Curriculum Differences

In further pursuit of differences among the curricula, the BEQ
responses of the students in each curriculum were examined. Selected
responses will be described here; complete tables are included in
Appendix E. :

Subjects Taken. Table 3 summarizes the major differences in
subject enrollments among the curricula as far as grades 9 and 10 are
concerned. (The results reported are based on questions 172 through
177 of the BEQ. English and literature were omitted frcm the question-
naire in the belief thsat the responses would not discriminate among
the students.) The major distinction would seem to be that the academic
students enrolled in foregin languages, while the non—academic students

.enrolled in vocaticnal courses (home economics, shop, agriculture, etc.);
other enrollments for the two groups were roughly similar. ''Business'
and '"general' were similar, except that the General students took less
foreign language and less mathematics.

Occupational Planning. When asked as eleventh graders whether
"during the last two years' they had seriously considered any occu—
pations for their life work (Q.110), 25% of the total sample reported
they had not. Considering that these respondents were in the 1llth
grade, it is surprising that so large a percentage would give such a
report. For the various curriculum groups the percentages who had
not seriously considered any occupations varied from 227% for the
academic and the business students tc 39% for those who reported rhey
were envolled in the general curriculum. This reinforces the con-
ception of the general curriculum as a program for students who do
not as yet have any o~ncupatiosnal plans.

The same pattern of responses was observed on the next dquestion
(Q.111), in which the recpondents were asked about their plans fcr
the year after graduation from high school. Eighty-five percent of
the academic students reported they had fairly definite plans, while
only 597 of the general students reported so.

The students' plans are summarized in Table 4. It is interesting
that a significant fraction of the students enrolled in each of the
nonacademic curricula reported that they planned to attend « four-year
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Table 3

Median Number of Semesters of Certain Subjects
Taken b~ "“tudents in Various Curricula
ring 9th and 10th Grades

Home
Acad. Agri. Bus. Gen, Ec. - Voec.

Business .

& Commercial 0 1 o 2 1 or 2 1 or 2 1 or 2 0
Foreign

Languages 3 or 4 o 1l or 2 C -1 or 2 o
Social

Studies 3 or 4 3 or 4 3 or 4 3 or 4 3 or 4 3 or

Home Ec., Shop,

Agri., Voc'l. 0 3 or & 1l or 2 1l or 2 3 or 4 ? or
M=ztch 3 or 4 3 or 4 3 or 4 1 or 2 l_or 2 3 or
Sciences 3 or 4 1 or 2 1 or 2 1 or 2 1 or 2 3 or

&
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Table 4
Students' Plans Following Graduation by

Curriculum (Q. 112)

Home
Acad. Agri. Bus. Gen. Ee. Voe.
Full time job or

military service 5% 327% 17% 247 21% 28%
L-year college 62% 20% 1.3% 16% 19%  18%

School or college other
than 4-year ccllege 16% 12% 23% 147 8% 167%
Housewife 1% L% 5% 5% 10% 2%
Other 5% 13% 19% 127 16%  13%
No response 117 19% 23% 297 26% 23%
Total 100% 100% 100% 100% 100% 100%
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cellege. In the follow—up study to be reported'in Chapter 11, this was
fourid to be the actual case. High school curriculum identification

is by no means as highly related to post-high school occupation as oOne
might assume it to be.

As eleventh graders an average of omnly 22% of the '""mon-academic"
students had '"fairly definite plans' to obtain a full—-time job or enter
t+he military service on graduation. The highest proportion (32%> was
reported for students enrolled in agriculture.

Family Background. Another series of questions inquired about the
family background of the students in the various curricula. Here we
find a weak association between the curriculum identification of the
students and the level of parents' education. Thirty—-two percent of
the fathers of academic students were college graduates, whereas an
average of 8% of the fathers of students enrolled in non—academic
programs were college graduates. gimilarly, 18% of the academic students’
fathers were professionals, while an average of only 4% of the others'
fathers were. Also present is evidence of the tendency for children
to follow in their fathers' footsteps, a finding widely reported in the
aociclogical literature. For example, 12% of the agricultural students'
fathers wera farm managers, whereas only 2% of the others' parents
were. These questions will be discussed further in Chapter 11,

Peer Group Influences. Which program the student identifies with
is also related to the plans his friends have. Seventy percent of the
academic students report that 60% or more of their friends plan to
attend a four—-year college while only 28% of the non—-academic students
report that that high a percentage of their friends plian to attend a
four—year college. The direction of causalitiry is, of course, uncertain.
Identifying with a college preparatory course may merely result in one
acquiring friends who also plan to attend college.

Parental Influences. The next pair of items concerned parents'
feelings about their children's continuing their education beyond hign
school (items 120 and 121). As one might expect, a much higher per-—
centage of the parents of academic students strongly favored their
children's corntinuing their education, with mothers feeling siightly
stronger about it than fathers. Eighty—eight percent of tiie "academic"
mothers strongly favored their children's continuing their education,

vs. 54% of the "hon—academic’ mothers, while 85% vs. about 52% of the
fathers felt so.

Percaeption of Courses. Next the students in various curriculum
programs were asked to indicate which subjects they were enrolled in,
and whethex the course was boring or interesting. Ninety-~five percent
of all students were enroiled in athletics or physical education, and
687 of them found the courses interesting, a higher percentage of the

‘academic students finding it interesting (70%) than of the others
(64%). -

Eighty-eight perxrcent of the husiness students took typing, but so
did approximately 557% of the other students. Sixty—seve:u percent of
the business students found it interesting, while ounly about 357 of
the non—business students did.
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The tigures for business—commercial courses are similar, except

that only a small percentage (16%Z) of the academic students enrolled in
such courses.

Driver's education was taken by 1 fairly uniform 62% of the
students, with a fairly uniform 42% finding it interesting, as opposed
to about 8% who found it boring.

English and literature were taken by practically all students,
the lowest percentage being 927 J‘or the agricultural students. Fifty
percent fourrd it interesting, ranging from 31% of the agricultural
students to 60% of the academic students.

Foreign languages, however, were taken by less than half of the
non-academic students, while 92% of the academic students studied them.
The academic students also liked them better; 54% found them interesting
versus approximately 35% for the non-academics.

Nearly all students took one or more social studies course, and
English and literature interesting. Again, more of the academic students
" found social studies interesting than did the non—academic students
(63% vs. approximately 42%).

The situation was reversed with home economics, shop, agriculture,
and other wvocational courses. Almost one-half (49%) of the academic
students had taken none of these courses, while only 20% of the non-
academic students had not taken any. Eight percent of the home
economics, and 5% of the vocational students, said they had not taken
these courses, a puzzling tasport.

A very high proportion of those who did take vocational courses
found them interesting. Mathematics and science were similar.
Practically all of the academic students took these subjects, and 857
of the non—academic students did. Most of the ac=zdemic students found
the courses interesting—-more found science interesting than any other
academic course~—while the non-academic students found them less so,
although more found them interesting than boring.

The ratings of the various courses are summarized in Table 5. If
the ratio of the number finding a subject interesting to the number
finding it boring is acceptable as an index of student interest, we
can say that the vocationally oriented courses met with the most
interest, while foreign languages met with the least interest. -Driver's
education ran a close second in interest, while mathematics was close
to foreign languages in lack of interest. Why driver's education should
have suzh a high index value is of interest. The data indicated that
it resulted primarily from relatively few students' finding it boring.

Within curricula there were some interesting deviations from the
overall means. The academic students found science most interesting
and agreed with the other groups that foreign languages were least so.
The business students rated social studies least interesting, as did
the home economies students.




Table 5
Ratio of Number of Students in Each Curriculum Finding Certain

Subjects Interesting to Number Finding Them Boring

Home
Acad, Agri. Bus. Germn. Ec. Voc. Means

Home Ec., Shop, ,
Agri., Voc'l, 4.0 3.9 5.6 6.8 13.0 19.8 8.8

Driver's
Education 4.3 4,6 5.9 5.0 10.5 14.0 7.4

Typing 3.0 1.0 11.1 2.8 2.0 3.5 3.9

Business &
Commercial 3.0 1.2 10.0 3.4 “1l.4 2.5 3.6

English &
Literature 4,3 1.2 2.4 1.4 1.7 1.0 2.0

Social Studies 3.7 1.4 1.2 1.7 1.1 2.2 1.9
Math 3.4 1.0 1.4 1.2 1.3 1.4 1.6
Foreign Languages 2.2 1.2 1.3 .9 1.5 1.1 1.4

Means 3.8 2.0 4.6 2.9 3.8 5.3 3.7
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When we examine the mean interest of =zach curricular group, we see
that the vocational students reported the greatesti interest, i.e., the
mean of the 1atios across subjscts wuas largest for them. At the other
extreme were the agricultural students with a ratio of "interesting'
to "boring" of 2.0.

Anticipated Utility. Table 6 summarizes a series of items in
response to the question "Do you think the following courses will be
useful in helping vou earn a living?' Generally, as one might expect,
the vocationally oriented courses were perceived as most useful, and
foreign languages were consistently perceiverd as least useful. .Judging
from the mean ratios across subjects, the business and commercial
students perceived their program as most useful, while the agricultural
students viewed their program as least useful.

The rank order correlation between the interest indices and the
usrfulness indices was .70, suggesting the hypothesis that students tend
to regard as interesting those courses that they perceive as useful.

The direction of causality could, of course, be reversed. An alternative
hypothesis would bhe that the correlation resultits from a methods factor
common to both items.

Changes Over Time

To further describe the differing experiences of the students in
the various curricula, their questionnaire responses were examined at
three points: grade 7, grade 9, and grade 1l. Figure 5 shows the
results for one variable: whether the respondent found mathematics to
be interesting or not. Since this variable is cenrrelated with ability,
the two major curriculum groups (academic and non~academic) were sub-
divided into high- and low-ability groups, - with the comparable ability.
groups being matched man—-for-man on the basis of their estimated Lrue
grade 7 Total scores on the School and College Ability Test (scaT)yt

In cother words, at the grade 7 levael, the High—Ability Academic

students had the same distribution of ertimated true SCAT Total scores

as the .High-Ability Non-Acadewnic studenits and, similarly, the two low-
ability groups. Matching on estimated true scores was an effort to
rednce the kind ¢f regression towardse the mean which occurs when subjects
are selected from two populations with different means.

It seems unlikely that the distinct changes which can be observed
in Figure 5 are still attributable to regression, but the possibility
exists, since the academic and non—academic students were not matched
on a number of additional variables which might account for the
observed differences——socioceconomic status and school attended, for
example. For this reason, the results for other variables will not be
reported here. It is interesting to note, nevertheless, that the
percentage finding mathematics interesting increased from the seventh
to the ninth grade and then for all groups decreased from the ninth
to the eleventh grade. Does this possibly say something about the
effect of studying mathematics at the high school level?

1
True scores were estimated by regressing each student’s observed
score tcwards the mean Qf hlS group C1 2., academlc or Pansacadem;c}
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Table 6
Ratio of Number of Students in Each Curriculum Perceiving Subjects

as Useful to Number Perceiving Them as Not Useful

Home
Acad.  Agri, Bus. Gen. Ec. Voc. Means
Home Ec., Shop,

Agri., Voc'l. 1.6 5.6 2,5 6.1 9,8 19.8 7.6
Driver's )

Education 2.5 7.1 5.7 5.3 5.3 5.4 5.2
Typing 7.3 2.9 27.2 5.0 9.5 3,1 9.2
Business &

Commercial 2.8 3.0 39,0 6.7 4.8 4,7 10.2
Science 4.2 2.9 .8 1.7 1.6 1.8 2.2
English & :

Literature . 11.0 2.1 9.2 5.7 4,7 4.1 6.1
Social Studies 2.3 1.5 1.3 1.7 1.2 1.7 1,6
Math 7.1 2.6 3.9 4.6 2.9 8.0 4.8
Foreign Languages 1.6 <5 .8 .8 1.4 .5 .9
MEETLS :YIE 3;1 1Dio 4i2 4-6 5!4 5;3
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The last descriptive results to be reported concern the test per-
formance of the students in various curriculum groups. Figure 6
shows the mean scores for STEP Mathematics for grades 5 through 11.
The samples in question are longitudinal; that is, the same students
are involved at each grade level, (The requirement of complete data
cver a six-~year period resulted in a substantial reduction in sample
N's. Two curriculum groups, agricultural and home economics, whose
N's were reduced to 23 are omitted from the tables and figures.) The
mean differences among th: groups are startling. At grade 11 approx-
imately four years of achiavement separates the academic students
from the vocational, home economics and business students. In other
words, by grade 11 the vocational, business, and home economics
students achieve on the average a level of sophistication in mathe-
matics which the academic students had achieved in grade 7. Table 7
provides the sample N's, means, and standard deviations,. (Comparable
statistics for the other measures are included in Appendix E ) Figure
7 and Table 8 provide parallel information for STEP Reading. Generally
the picture is the same as for STEP Mathematics, except that the dis-
crepancy between the academic and non—academic students is not quite
as large, in terms of grade equivalents.

The Test of General Information (TGIL) provided somewhat different
results. The mean scores for the l0-item Entertainment and Recreation
sthscale are shown in Figure 8 and the Industrial Arts subscale in
Figure 9. The means and standard deviations are given in Appendix E
(For the purposes of the graphs, the TGI scores were standardized
with a mean of 50 and a standard deviation of 10.) The TGI scales
were originally designad to measure the student's acquisition of
information in non-academic areas, with the possibility in mind that
such acquisition might be independent of school achievement. The
present results, as well as previously reported results (Hilton &
Myers, 1967), indicate that the two kinds of acquisition are not
independent. Usually there 1s a correlation of approximately .60
between the TGI scales and the SCAT and STEP scales. This correlation
can be seen in Figure 8 where the atademic students are well above
the non-academic students. In Figure 9, however, the relationships
change over time. The relative supériority of the academic students
decreases from grade 5 to grade 11, while the mean scores of the
vocational students steadily increase. Presumably this reversal of
the growth pattern is directly attributable to the content of the
scale, i.e., items measuring knowledge of industrial arts. This
matter will be discussed further later.

With the exception of the Industrial Arts scales, the figures
for the various.achievement and ability measures are extraordinary
in one particular respect—-the stability of the trend lines for each’
curriculum group. This could be atéfibutable to a number of conditions.
The first possibility is that the effect of a given curriculum is to
preserve the status quo or, more ptrécisely, to maintain the past growth
record of selected groups of students, i.e., the students in each
curriculum. A second possibility 18 that the effect of a given
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Table 7
Means and Standard Deviations of STEP liathematics Scores

at Four Grade Levels by Curriculum

Curriculum Grade 5 Grade 7 Grade 9 Grade 11
Academic N 2111 2076 1893 2074
Mean 250.91 264,88 275.63 282.45
SD 10.54 12.43 12.16 i3.78
Business N 679 664 664 653 .
Mean 242,36 251,66 261.39 266.70
sD 9.11 12,22 12.35 15.50
General N 618 603 599 592
5D 9,80 13.13 13.35 16.66
Vocational N 319 312 310 313
Mean 242,15 252,7¢ 263.51 268.86
5D 9,22 12.22 11.82 15.44
. 53
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Table 8
Means and Standard DPeviationes of STEP Reading Scores

at Four Grade Levels by Curriculum

Curriculum Grade 5 Grade 7 Grade ©° Grade 11
Academic N- 2109 2071 1892 2075
Mean 264,09 278,01 288.93 300.74
sSD 15,88 16.00 13.54 15.15
Busi«ass N 678 659 664 648
Mean 252,78 263.93 276.60 286.56
5D 13,23 15.35 15.36 15.67
General N 616 608 600 580
Mean 250,70 261.49 272.31 282.80
SD 14.16 16.27 16.63 16.95
Vocational N 319 il 313 316
Mean 249,53 260,29 270.98 280,89
sSD 13.01 15.88 16.55 17.96
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curriculum is negligible——-students continue to achieve at whatever
growth rate they have exhibited in the past. A third conception differs
only in emphasis from "he previous two. This is the view of the high
school as a student so.=ing device. A student's achievement level,
self-concept and interests are accepted as given. The problen of the
school administration is, through trial and error, to find a program

of subjects which fits the student, especially in terms of his achieve-
ment level. If the "firs:'" algebra group is too fast for the student,
he will be transferred immediately or at the beginning of the next
semester to a slower algebra group. If he fails algebra the first time
he takes it he is encouraged to repeat it. If he fails it again he is
assigned to general mathematics or business arithmetic, possibly with
attention paid to who teaches the course (How demanding is Mr. X?) or
who is enrolled in it (Is it a "'fast" group or a ''slow'" group?).
Finally he may be permitted to drop mathematics altogether, a step
which may involve his disaffiliating from a program of study, e.g., a
vocational course, which he had been pursuing.’

The exact path followed differs widely rfrom one high school to
another, depending—-—cur ohservations suggest-——-on the unique history and
current staffing of each high school. Visits to the 28 high schools
in the Growth Study sample revealed a surprising heterogeneity as far
as curriculum offerings and procedures are concerned. One strong-
minded ard respected (or feared) high school department head can have
an all-important and lasting effect on the offerings, textbook selection,
and teaching and administrative procedures of a particular school. But
a primary objective seems to be common tc all schcol administrators-—to
find & classrcocom in which each student can survive the school year.

Summary and Conclusion

In this chapter the queztionnaire responses and test performance
of students identified with wvarious high school curricula have been
described in an effort to discern, first, the operational significance
of the term ''wocational education' in the United States and, second,
some of the implications of the term for student growth a2nd development.

The research was limited to self-report questionnaires and con-
ventional measures of achievement <(the School and College Ability Tests,
the Sequential Tests of Educational Progress and the Test of General
Information). The limitations of these tests as measures of the
educational growth of all the students in a comprehensive high school
give rise to the first conclusion from this descriptive study, namely
that our measures of student growth, especially of students in ''non-
academic' programs, are woefully deficient. It is important to measure
growth in reading skills, understanding of science and social studies;
and adequate measures of such cognitive skills are available. It is
equally important to have measures of students' vocational skills,
including such elusive qualities as respect for craftsmanship, work
values, and human relations skills. (An inkling of the kind of growth
which may be.observed is seen in the analysis of the industrial Arts
Scale of the Test of General Information.)
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We would, therefore, fully endorse the following statement: 'Tradi-
tionally, schools have measured growth by achievement in subject matter
alone. Much of such growth may be irrelevant. We have to start mea-
suring growth by how much a school prepares a student, from his very
earlisst days, to contribute something useful to the society he's going
to live in.'"2

As far as questionnaire responses were concerned, 50% of the total
sample of 1lth graders regarded themselves as taking the "academiec or
college preparatory' course, although interviews indicated many students
were uncertain of their response. What curriculum a student is identi-
fied with has become for many students an irrelevant question, partic-
ularly in schools in the West. With th- .apid growth of open-enrollment
colleges it is no longer necessary--whether desirable or not--for a
student to complete a prescribed program of college preparatory subjects.
It was not unusual for students who planned to enroll in a two- or four-
year college to take what would formerly have been regarded as a
straight program of vocational preparation, a program in television
repair, for example. '

From school to school wide variation was observed in the proportions
enrolled in various programs. How many students were enrolled in the
college preparatory (academic) program seemed to depend on a number of
variables, including the presence or absence of a technical high school
in the community, the presence or absence of an open-enrollment junior
or four-year ccllege in the community, the socloeconomic level of the
parents of the students in the school and local employmant opportunities.
(For any given school, one can predict that the number of students
enrolled in the college preparatory prozram will be approximately 807%
of the number of students with fathers who are college graduates.)

When the subjects taken by students 1in various curriculum prograns
are examined, one is struck by their similarity. The essential
difference seems to be that the non—academic students substitute
vocationally oriented subjects for the languages which the academic
students take. But there are many exceptions. In fact, in visiting
the Growth Study schools, and in examining the data files, we seldom
found evidence of highly structured and clearly defined curriculum
programs. '

There also was no clear correspondence between the stuvdents' A
future plans and the programs they were enrolled in. Only 22% of the
non—~academic students planned to go directly into work or military
service on.graduation, and 16% plunned to attend four-year colleges.
Although our results do not permit us to say so with any certainty, we
suspect that this lack of structure is desirable. For one reason, it
 permits greater student mobility from one curriculum program to another.

Considering that few students have precise occupational plans during
‘high school--25% of the 1llth graders had not considered any occupation
seriously—--such mobility would seem %o be necessary.

ZOffice of Education New Directions in Vocational Education.

Superintendent of Documents Catalog No. FS 5.280:80047 U. S. Govt.
Printing Office, Washington: 1967. '
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Generally speaking, students were nore interested in subjects
relevant to their chosen curriculum than in irrelevant subjects. The
business students were most interested in business subjects, for exanple,
and the vocational students were most interested in vocational courses.
They also regarded the most useful courses as most ianteresting. We
also reported earlier the observation that students moved away from
academic areas in which they were unsuccessful (the sorting process).

All these observations suggest a complex model of student curriculum
choice. Three variables in the model are past success, interest, and
perceived usefulness. How these variables influence each other is
questionable. As a hypothesis, we would propose that interest and choice
result from past success and perceived usefulness. Later chapteis in
this report will return to this question.

Generally, the vocational students reported the most interest in
their courses. Would these students have reported the same degree of
interest if they had been forced to take the traditional college prepar-
atory curriculum? This is a question we would like to answer, but
witlour a controlled experiment we cannot. A method of analysis which
is described in Chapter 10 may, however, permit some conclusions of this
type.

Whether curriculum differences remain when earliier scores are made
equal (by analysis of covariance), and when all the available measures
are examined simultaneously, was Iinvestigated in a study described in
the next chapter.
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Chapter 6

Educational Achievement Prior to and During High Schocll

Michael T, Pattonz

Educational achievement and scholastic ability during late child-
hood and adolescence have not found a prominent or well-articulated
place in existing theorie=s of vocational development (cf. Borow, 1964).
Yet their relationships to "vocational maturity' and adjustment have
been documented by Crites and Semler (1967). And other investigators
(see Halpern, 1967; Remmers & Radler, 1957) have pointed out that
adolescents regard their own past and future achievement as prominent
factors to be accounted for in educational and vocational planning,
as do educational researchers (Tiedeman & Sternburg, 1952).

It is not genewally known, for example, what the achievement,
ability and socioeconomic status are like for specific groups of

to later achievement and to other educational experiences. Because
school guidance workers assist students in making educational and
vocational plans for the manifest purpose of facilitating their intel-
lactual and vocational development, it would seem useful to have more
systemitic knowledge of the prior educational achievement of students
who later become associated both with a speecific secondary school and
with a course of study in that school. 1In this way it might become
possible not only to predict more accurately a student's eventual
curricular choice but, more important, to help the student plan his
educational experiences such that the school is more likely to help,
not hinder, this important aspect of development.

In a previous and informal analysis (Patton & Morse, 1967),
student groups in one sample as early as grade 7 when these groups
were identified b sex, by the high school they attended, and by the
curriculum in which they were enrolled at grade 11. Since it was not
possible to establish the significance of the observed differences
nor te determine their nature, these observations prompted the present
study in which prior achievement, scholastic ability and socio-
economic status have been examined as correlates of the student's
later achievement, his sex, the high school he attended and his
curriculum choice. The purpose of this research has been to inves-
tigate the educational achilevement, ability and socioeconomic status
of a grour of students over time.

lThe author wishes to express his appreciation to Thomas L. Hilton
and tc Charles E. Hall for their valuable assistance.

ZNGW at -the University of Utah.
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Method

The data with which this research is concerned were taken entirely
from the Growth Study files. The data for the matched-longitudinal
subsample used in this study are composed of scores at three points
in time on the appropriate forms of School and College Ability Test

(8CAT) and the Sequential Tests of Educational Progress (STEP).

Sample and Dgsigﬁ

The sample of 2,952 students (1,345 boys and 1,607 girls) whose
Scores were analyzed were 7th graders in 1961, 9th graders in 1963, and
11th graders'in 1965. 1In order to examine these data retrospectively
by school and’ cyrriculum groups beginning at grade 7, it was necessary
" first to establish group identity from grade 11 data and then determine
that combination of schools, curricula, and sexes which would result
in as little biasing of the data as possible. A three-factorial design
. was formulated, in which 18 "comprehensive" high schools, five cuvrriculum
groups (i.e., undecided, vocational, business, general, and academic),
and the two sexes formed the design factors. Nine variables were used
in the analysis: six STEP scores, two SCAT scores, and a measure of
the socioeconomic status (SES) of the student's family derived from
several items in the Background and Experience Questionnaire that was
included in the 1965 test administration.

Data Analysis

A multivariate analysis of variance program (MANOVA) devised by
Clyde, Cramer, and Sher:n (1966) was used to examine the results
asscciated with the design factors at each of grades 7, 9 and 11.
Therefore, this program provided multivariate F ratios and the prob-
ability levels of the main and interaction effects associated with

the design factors. In-addition, univariate F ratics corresponding

to each variable were calculated and shown with each multivariate F
ratio. The program also included discriminant scores, as well as both
discriminant function coefficients (not reported here) and "principal
components of the hypotheses'" associated with a multivariate F ratio.
Unlike the more commen discriminant function coefficients, principal
component coefficiemnts are Pesrson product-moment correlaticns between
the canonical variate(s) associated with a multivariate F ratio and
each of the variables. TIn other words, they are coefficients
describing the relationship between the combination of all the variables
(1.e., tha canonical variate) which best discriminates among the groups
and each of the variables separately (cf. Hall, 1967). On the basis

of the principal component coefficients, the discriminant functions
associated with a significant multivariate F ratio have been given.
tentative interpretive labels in the discussion that follows. 1It is
recognized that even slight rotations of the vectors could result in
marked changes in the size of the prinecipal component coefficients,




and for that reason the reader is cautioned against ''reifying" the
discriminant function labels.

The major analyses to be reported here sought to establish a base~
line with grade 7 data, and an indication of change with grades 9 and
11 data, By controlling statisticslly, through the use of covariance
analysis, for the effect of grade 7 STEP and SCAT scores in the MANOVA
of grade 9 scores, an attempt was made to learn what new differences
or performance attributes were not predictable from grade 7 data. For
the same reasons, grades7 and 9 STEP and SCAT scores were introduced

Procedural Checks on SES and SCAT Variables

The argument has been raised that many of the achievement differ-
ences among students are associated more with conditions outside the
control of the school system than with factors controlled by the
schools (cf., Coleman. 1966). Therefore, if SES is controlled statis-—
tically in such anali'ses, differences in achievement among students
classified by curricilum and high school ought to lessen, or so thLe
argument goes. Perhaps this might occur if the investigator is
employing a verbal achievement measure thai is known to be highly
associated with a student's home background. If, howeaver, several
different types of reliable achievement and aptitude measures are
used, the results of covarying SES may present a different pi.ture.

To examine this possibility a MANOVA was first run on 7th grade STEP
and SES scores and then on 7th grade STEP scores using SES as a covariate.

The results of both analyses were practically identical. In both,
small but significant multivariate F ratios occurred for the interaction
between the curriculum and sex factors (p < .00l1), and larger F ratios
were found to be associated each with the curriculum, sex, and school
factors (p < .001). When SES was used as a covariate, significant
multivariate F ratios occurred with the same factors, but now five
instead of six significant discriminant functions were found asso-
ciated with the school factor, and it is clear that achievement
differences still remain. The position is taken in this research that
the SES variable adds an important dimension in understanding ihe per-—
formance of students classified by sex, high school and curriculum in
grades 7, 9 and 11.

Because of the sizable correlations between the SCAT and STEP
measures it was also decided to examine whether SCAT added anything new
to the analysis beyond that contributed by STEP. Table 9 reports the
correlations among these two measures, and the existence of several
sizable SCAT-STEP correlations provides warrant for asking what SCAT
might contribute, A MANOVA was first run using only STEP and SES, and
then a second analysis was conducted in which SCAT was included and
STEP and SES were treated as covariates,

It will be recalled that when STEP and SES are analyzed alone a
small but significant multivariate F occurred with the interaction
between curriculum and sex (p < .00l), as did larger multivariate F
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Table 9

Within Cells neaﬂmymﬁwoam of Tth Grade STEP and SCAT Varisbles
with Standard Deviations on the Diagonal

Varisble STEP STEP STEP STEP STEP STEP . SCAT SCAT
, Math Science Social Reading ™  Listening Writing Verbal Quanti-
Studies tative
STEP Math SD=11.078
STEP Science 57T SD=9.310
STEP Social Studies 626 .681 SD=11.208 ,.
STEP Reading .60k 627 .T13  SD=13.768L
STEP Listening .555 . .598 ,685 683 SD=11.89h 3
STEP Writing .608 .620 691 .752 - ,627  SD=13.18k )
SCAT Verbal 597 .635 .T02 758 .T19 .T07  8D=10.493 w
SCAT Quantitative 669 527 .599 570 .50k .582 .570 SD=11.223 I~
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ratios for the curriculum, sex and school factors (p = .001). The
analysis of 7th grade SCAT scores when STEP and SES were treated as
covariates revealed that the curriculum-sex interaction was no longer
significant (p < .390), but that multivariate F ratios for curricula

(p < .001), sex (p < .002) and schools. (p < .00l) were. Table 9
notwithstanding, these results suggest that the two S5CAT measures
contribuite useful information to ths examination of differences among
groups, beyond that afforded by STEP and SES, and that this is
especially so in the case of d;;ferences a%s@clated with the carrieculum,
se~ and school factors.

Results

Interactions

The multivariate F ratio for the three—-way interaction among
schools, sex and curriculum groups was not significant at grades 7, 9
or 11. The two~-way interactions between school and sex, curriculum
and sex, and school and curriculum were associated with very small but
significant multivariate F ratios at each grade. .In view of the
smallness of the differences associated with the two~way interactions,
little interpretive weight will be given to these results. Instead
the reader is referred to Figure 10, where the =mall differences"
associated wiith the school-sex interact;cn are illustrated. The schcol—
sex interaction was significant at grades 9 (F = 1.290, df 153/22,798,
p < .009) and 11 (F = 1.734, df 153/22,734, p < ,001, and F = 1.382,
df 128/22,442, p < .003), particularly for achievement in STEP Science.
The upper half of Figure 10 illustrates the pattern of school-sex
differences Zn STEP Science for those schools where this relationship
was most divergent at grade 9, while the lower half portrays the same
thing for the most divergent cases at grade 11. In both cases the most
divergent schcecl-sex groups were all above the mean, and that statistic
has been plotted to provide further contrast. The relationship between
boys' and girls' gains on STEP Science appears to be different in these
different: schools, although in schools with c¢lose to zere discriminant
scores, the STEP Science curves are the same for both sexes.

Small but slgnlficant dlfferences were also found for the
currlculum—sax 1nteract15n at grades 7, 9 and 11. At all three grades,
the significant sex differences within curricula are most prowinent
on STEP Science, and at grades 7 and 11 this occurs for the boys and
girls who eventually enrcll in either the academic or vocaticnal
programs (i.e., grade 7: F = 2,241, df 36/10,693, p < .00l; grade 11:
F = 2,131, df 36/10,633, p < .001). At grade 9, the sex differences
in STEP Science are most divergent in the academic and business groups
(F = 1,558, df 36/10,663, p < .018). Figure 11 illustrates these dif-

ferencas.
Again, small but significant differsnces were fouﬁd}fgr the
school=curriculum interaction in grades 7, 9 and 11. At grade 7,

the results (F = 1.182, df 243/24,454, p < .028) indicate that on a.
significant discriminant function defined primarily by a principal
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component coefficient of ~-.545 for SES and —~.445 for SCAT Quantitative,
this interaction effect is most pronounced among students who later
attend four of the 18 schools (i.e., 15, 8, 11 and 12). and enroll in
the business curriculum. At grade 9 three small but significant
multive ‘iate F ratios were found, and the first (F = 1.693, df 243/24,
368, p < .001) is associated with a discriminant function defined pri-
marily by SCAT Verbal and STEP Reading. At grade 11 four significant
discriminant functions were associated with the school-curriculum
interaction, the first of whieh (F = 1.768, df 243/24,317, p < .001)

is defined predominantly by the STEP Math wvariable, Figure 12
illustrates these achievement differences for those schools and cur-
ricula where this relationship is most extreme cn the first discriminant
function at grades 7 (SCAT Quantitative), 9 (SCAT Verbal)and 11 (STEP
Math).

Performance and Curriculum Group Identification

The largest and most interesting F ratios that occurred in the
analyses of these data were those associated with the curriculum, sex
and school factors. In Tables 10, 11 and 12, results associated with
the curriculum factor at grades 7, 9 and 11 are reported. In Table
10 it can be seen that at grade 7 two significant discriminant functions
occurred on which the students can be distinguished. Figure 13
illustrates the relative distance among the 7th grade discriminant
scores of those students who are later to enroll in the different
curricular groups.

The coefficients of the principal components in Table 10 provide
an indication of which variables can be used to construct a cautious
interpretation. The first might be named general achievement, since
all the coeffiecients except 3ES are large. The second would appear to
be a positive science-negative SES dimension. In any case, the first
multivariate F ratio suggests that at the beginning of grade 7,
students who later enroll in academic. curricular programs ara to be
distinguished from all of those who later enroll in non—academic pro-
grams in regard to overall achievement. For achievement in science
and the quantitative area, the second significant multivariate F
indicates that within the non—academic groups the vocational group is
to be distinguished, particularly from the general group. Using mean
scores on the STEP Seilence test, first to illustrate the difference
between the academic and non—academic groups, and then to show the
difference between the vocational and other non-—academic groups,
Figure 14 reports this information for all three grades. Apparently,
students with lower SES scores who enroll in a vocational program

SES scores but who enroll in other non-academic programs.

The results in Table 11 suggest that when grade 7 data are
included as covariates in the grade 9 analysis, the continuing sig-
nificance of the curriculum factor indicates that some students (e.g.,
those later identified with the academic curriculum) are gaining at a
faster rate than others between grades 7 and 9. Again, the first




Table 10

Results Associated with Curriculum Factor at Grade T

Multivariate P
Test of Roots F daf less than
1 through k4 28.218 36/10,693 .001
2 through 4 1.655 24 /8,334 .023
Univeriate F Tests (af 4/2,861) Principal Component
Coefficients

Variable F p less than 1 2
STEP Math 170.62 .001 ..785 .291
STEP Science , 14747 .001 728 43k
STEP Social Studies 165.56 .001 175 -.038
STEP Reading 193.67 .001 838 <,065
STEP Listening 160.77 .001 763 =132
STEP Writing 176.55 .001. 799 .196
SCAT Verbal - 187.52 .001 .82k -.115
SCAT Quantitative 144.95 .001 721 .336
SES 61.18 .001 b6 =422
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Table 12 . (

Results Associated iwéﬁ,nswwwnﬁpss
Pactor at Grade 11

Multivariste ; o
Test of Roots F daf less than
1 through k4 5.530 36/10,633 .001 ot
. , , o0
Univaeriate F Tests (af 4/2,845) Principal Component
Coefficients
Variable F p less than 1
STEP Math 5.793 .001 . .283
STEP Science 6.081 001 .354
STEP Social Studies 9.6LkL .001 R K
STEP Reading 8.291 .00L 421
STEP Listening 5.556 001 .331
STEP Writing 14.33% .001 - 56T
SCAT Verbal 9.193 .001 460
SCAT Quantitative 7.636 .001 405
SES 18.420 .001 660

®rdjusted for grade T and 9 STEP and SCAT scores
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discriminant function at grade 9 differentiates the academic from the
non—academic groups, but this time in terms of what might be labeled
achievement on SCAT Quantitative and SES, as well as general achieve-
ment. It can be stated elliptically that when scores on SES were
controlled by covariance analysis ' a rerun of the MANOVA, this
discriminant function retained it. significance (F = 7.479, df 32/10,
493, p < ,001) and identiiy. The second and third discriminant functions
both separate the vocational curriculum students from other non-academid
groups. In the case of the second discriminant funection in Table 11,

the vocational group is clearly different from the business and undecided
groups on what can be identified as a positive STEP Listening-negative
STEP Writing dimension. The third discriminant function at grade 9

again separates out tha vocational students, particularly from the
general curriculum students, on a dimension apparently dominated by .
STEP Social Studies. 1In this case, the vocational group's performance
on this variable is clearly the lowest. Figure 15 illustrates the
discriminant scores for each curriculum group on each discriminant
furction at grade 9.

The significance of the curriculum factor at grade 1 (see Table
12) again indicates that some curriculum groups continue to increase
at a more rapid rate than others. ‘lae discriminant function at grade
11 again separates the academic group from the non-academic groups,

STEP Writing are the largest. . When S5ES was treated as a covariate in
a re—analysis of these data, two significant functions occurred, and
the first (F = 3.920, p < .001) still retained its identity as a
dimension on which STEP Writing was predominant.

Performance and Sex Identification

Not surprisingly for data of these kinds, the multivariate F ratios
associated with the sex factor were significant at grades 7, 9 and 11.
Table 13 includes the MANOVA results associated with this factor at all
three grades, and Figure 16 illustrates some v.riables on which the
sexes are considerably different from each other. :

At grade 7 the discriminant function (se= Table 13) is dominated

by a negative principal component coefficient of -.460 for STEP Writing.

- When grade 7 data are included as covariates in the MANOVA of grade 9
data, it can be seen in Table 13 that significant differences still
occur between the sexes, and reference to Figure 16 would suggest that,
on 3TEP Writing at least, this significance is due to the girls having
gained more relative to the boys. While STEP Writing again has the
highest principal component coefficient (-.629), STEP Reading also
shows evidence of contributing to the differences in achievement
between boys and girls at grade 9 (see Figure 16 and Table 13).

When the data are adjusted by covariance analysis for grades 7 and
9 data in the MANOVA of grade 11 data, significant differences between
the sexes are still seen to occur. This is again especially true on
the STEP Writing variable, and again in favor of the girls. Beginning
about six points ahead of the boys at grade 7, the girls increase this

IToxt Provided by ERI
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distance to nine points at grade 11, The boys, however, now appear to
do significantly better than the girls on STEP Math (p = .001) and STEP
Science (p < .001). The increasing differences between the sexes on
STEP Math are illustrated in Figure 16,

Performance and Identification by School Attended

Table 14 contains the results of testing the significance of the
differences associated with the high school factor on grade 7 data.
From Table 14 it can be seen that there are seven significant dis-—
criminant functions, each of which defines a rank ordering at grade 7
for the groups of students who later attend one of the 18 high schools.
Thus, at grade 7, the educational achievement, scholastic ability and
SES of the students appear as presented in Figure 17 where the plots
of the discriminant scores on the first seven dimensions are given
tentative interpretation. That dimension at grade 7 which best
discriminates (see D, in Figure 17) among students who later attend one
of the 18 high SEhGB}S appears to be a combination of SES and gensral
achievement. (The reader will recall that after covarying scores on
the SES variable a significant F ratio for the school factor still
remained, and in that re—analysis the first discriminant function (F =
9.534, p <= .001) could still be clearly identified as a general achieve-
ment dimension.)

The widest contrast in the distribution of the disecriminant scores
on the first dimension is between those from groups 9, 15 and 1 with
higher SES scores, and those from groups 3 and 7 with lower SES scores.
The second discriminant funection, with large positive coefficients foxr
reading and verbal achievement and a large negative coefficient for
SES, appears to distinguish between groups which, at the high end, are
general 1y Jower on the SES wvariable, and those, at the lower end,
which have higher SES scores.

When grade 7 STEP and SCAT scores are introduced as covariates in
the MANOVA of grade 9 data, significant differences that were not
predictable from knowledge of grade 7 results occurred, and are reported
in Table 15. Seven discriminant functions were significant, and from
the coefficients of these principal components tentative interpretations
have been made, and the discriminant scores plotted in Figure 18. 1In
Figure 18 it can be seen that the first dimension which discriminates
among the groups at grade 9 seems best defined by STEP Listening in
combination with SES and STEP Science (see Table 15). Again, schools
1, 15 and 9 can be rated at the high end on the first function. A
second independent way of discriminating -among these same groups at
grade 9 still includes SES but now joins with a negative contribution
from STEP Listening (see Table 15 and Figure 18). To illustrate the
pattern of differences on STEP Listening, the means of those schools
that were most dissimilar at grade 2 have been plotted from grades 7
to 11 in Flgure 19. This has been done to highlight the fact that
this variable, as a dimension of significant difference among the

groups, has been noted at grades 7 and 9, and will again be noted at
grade 11.
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Tebie 14

Results Associated with High School
Factor at Grade T

Test of Roots

1 through 9

2 through 9

3 through 9

4 through 9

5 through 9

6 through 9

- T through 9

Univeriate F Tests (af 17/2,861)

F

14,127

T.331
5.995
3.579
2.h51
2.097
1.845

af
153/22,862
128/22,569
105/22,227
8k /21,829
65/21,362
48/20,812
33/20,163

P less than

.001
001
.001
001
001
.001
002

Principal Component Coefficients

Variable F p less than 1 2 3 4 5 6 T

STEP Math 39.18 .001 b3 ko9 165 .293 -.083 -.0k49 - 46T
STEP Science 33.53 .001 Sh2 L5k A43 0 .359 .096 AT1 .161
STEP Social Studies  35.27 .001 551 .600 -.02k 037 .380 -.303 -.193
STEP Keading 39.21 .001 555 .720 -.042 155 .02k -, 114 154
STEP Listening 3k.52 .001 549 431 .572  .085 .030 =317 .042
STEP Writing 34.08 001 529  ,633 -.092 ,085 ~.308 -.063 -.208
SCAT Verbal 39.79 .001 600 .598 07T -.075 -.218 ~.396 179
SCAT Quantitative 38.91 001 6L 118 -.162  .5Th -.07h ~. 427 -.127
SES 55.00 .001 719 -.323 -.069 -.438 106 .25k .090

O
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Table 15

Results Associated with High School
Factor at Grade 9&

Mulitivariate .
Test of Roots F arf P less than
1 through 9 13.4h1 153/22,798 .001
2 through 9 8.400 128/22,505 .001
3 through 9 5.713 105/22,165 .00
4 through 9 4,338 84/21,768 001
5 through 9 3.630 65/21,302 .001
6 through 9 2.866 48/20,754 .001 .
-7 through 9 2.1k49 .33/20,107 .001
Univariate F Tests {(df 17/2,853) Principal Component Coefficients
Variable F. p less than 1 2 3 L 5 6 T.
STEP Math 11.996 .001 . 289 .099 .598 -.,268  -.256 -.098 -.208
STEP Science 20,672 .001 L4718 -L112 .50k .270 34T ATh 0 -.517
STEP Social Studies. - 9.L478 001 227 -. 067 .553  ~.001  ~-.b93 -027 ~=-.215
STEP Reading 10.395 .001 .22k .038 .592 367 .198 -.345 .303
STEP Listening L4o.k425 .001 .699 = ~-.528 .083 -,018 -.161 -.431 .0l
STEP Writing 8.648 .001 .037 52 65T .239.  -,173 -.428 .063
SCAT Verbal T.562 .001 .190 224 143 -,3hk0 . 208 -.675 = k12
SCAT Quantitative 12.693 001 .262 .037 .551  -.646 .25h4 .16k .321
SES 39.062 .001 .598 JTLh ~. 255 .106 -.143 119

127

®idjusted for grade 7 STEP and SCAT scores
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In Table 16 are reported the results of the MANOVA of grade 11
data adjusted for grades 7 and 9 scores., Six discriminant functions can
be seen as significant. The first discriminant funection has been
identified here as a bipolar dimension of negative SES, positive STEP
Science, followed next by a dimension identified as STEP Socisl Studies,
Math and Science. The discriminant scores for each school group on the
six significant functions at grade 11 are illustrated in Figure 20.
Again, the presence of a large principal component coefficient for the
STEP Listening variable is to be noted on the third discriminant function
in Figure 20. Imn Figures 17, 18 and 20 it can be seen that it is not
necessarily the same schools at any one grade which are the "nutliers"
on the STEP Listening dimension. The ability of this measure to
contribute sgignificantly to the ongoing discrimination among different
groups is underscored.

Discussion

At grade 7 the educational achievement, scholastic ability and
socioeconomic status of students who later enroll in different high
school curricular programs discriminate zmong the students, and in deing
so the nature of these attributes can be identified in a tentative way
by noting the size of the principal component coefficients. That com-—
bination of variables which seems to discriminate best is a general
achievement and ability dimension on which the students who later enroll
in academic programs are clearly ahead of their non-academic peers (see
Figure 13 and Table 15). The general achievement dimension persists
through the analyvses at each grade, as a means of distinguishing among
the groups and deseribing their performance.

Less inclusive dimensions of educational achievement and background
are revealed by the analyses of the curriculum factor. Differences
among the non—-academic students, particularly for the vocational group
relative to the others, ars apparent at grade 7 on a discriminant
function jdentified by a large positive coefficient for STEP Science,
and a large negative coefficient for SES (see Figure 13). The vocational
students do well on STEP Science relative to the other non-academic
groups, and this lead continues through grade 11. At grade 9, the
students later identified with the vocational program now begin to
exceed their non-academic peers on STEP Listening, and this is indicated
by a new dimension defined by positive STEP Listening, negative STEP
Reading (see Figure 15). STEP Social Studies also appears as a dimen-
cion of achievement al: grade 9. Where the vocational group excels on
STEP Listening it seems to do so at the expense of achievement in STEP
Reading and Social Studies, in which they fall behind all other groups.

The educational achievement and background of the curriculum groups
is first, and perhaps best, described and represented by general or
overall achievement and ability in combination with SES. While the
pattern of growth in achievement for the academic group appears evenly
distributed across the areas covered by the STEP and SCAT tests, the
same cannot be said for the non-academic groups. Their growth zppears
less general, and limited to such areas as STEP Science or STEP Social
Studies,




Table 16

Results Associated with ﬁgms,mﬁ:oap
Factor at Grade 118

Multivariate
Test of Roots F af p less than
1 through 9 13.666 153/22,73h .001
2 through 9 10.106 1i28/22,4k2 .001
3 through 9 T7.259 105/22,103 .001
4 through 9 5.160 84 /21,706 .001
5 through 9 3.130 65/21,2h2 .001
6 through 9 2,015 48/20,696 .001

Univariate F Tests (af 17/2,845)

Principal Component Coefficients

Variable F p less than 1 2 3 4 5 3

STEP Math 1h,962 .001 .12k .5L6 -.25 -.b37 .130 -.009
STEP Science 19,161 ,001 . 396 .533 -.06k -.261 259 .300
STEP SS5. 20,270 .01 .031 .735 -.002 075 -.587 -.221
STEP Reading 8.695 .001 SN 367 -.1h2 .258 -.376 Rt
STEP Listening 22.562 .001 -.300 .L81 697 -.139 -.069 .389
STEP Writing 6.856 .001 -.148 .23k -.293 -.092 -.317 .668
SCAT Verbal 3.36L .001 -,032 .158 -.054 -,125 -2 .397
SCAT Quant. 11.520 .001 -.150 .030 -.110 -.T95 -.135 -.010
SES 35.961 .00L -.768 275 -.392 .123 .310 -.029

®pdjusted for grade T and § STEP and SCAT scores

Aruitoxt provided by Eic:

E\.
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~ Achievement differences beyond these noted among the curriculum
groups at grade 7 were observed at grades 9 and 11, although when prior
STEP and SCAT scores wera introduced as covariates these latter achieve--
ment differences became smaller. Conversely, the SES variable becomes
increasingly more effective in contributing to the discrimination among
the curriculum groups (see Tables 10, 11 and 12).

One implication of the main effect of the curriculum factor at
all three grades for the vocational and educational guidance of such
students, is the significantly lower achievement of the non-academic
groups. Not only is their performance uniformly lower, but it is also
more uneven. The practical importance of such differences in the rate
and nature of intellectual growth among students in different curriculum
groups lies in the need to re-think the kind of education it is we want
non-college-bound students to receive, and whether or not such present
performance reflects the expectations and attitudes of the educational
community toward these students (cf. Rosenthal, 1966). If the vocational
development of students is influenced both by thélr own and others'
evaluation of their past educational achievement, and by the curriculum
in which they are enrolled, the performance of the non-academic
students in this study needs to be held in question.

The sigpnificance of the school factor at g;ades 7, 9 and 11 (see
Tables 14, 15 and 16) further reveals thL. nature of- educational '
achlevementf ability, and background during these grades, as well as
the diversity that exists among the several school groups. At grade 7
the students' performance was characterized by seven different dimen-—
sions, the first of which suggested 'that SES and overall or general
educational achievement and ability were most representative (see
Figure 17). 1In this case, school groups with higher SES scores (e.g.,
9, 15 and 1) were located toward the high end of the discriminant
score distribution. A second dimension at grade 7 appeared to dis-
criminate among the school groups with lower SES scores, and this was
defined as a positive STEP Reading, verbal achievement, negative SES
dimension. Seventh grade students were further characterized both
by a positive STEP Listening and a positive SCAT Quantitative, negative
SES dimension.

When 7th grade STEP and SCAT scores were introduced as covariates
in the MANOVA of grade 9 data a STEP Listening, SES, STEP Science
dimension occurred, suggesting now that the performance of the

.students is best represented in a more speclflc manner (See Figure 18) o 5;7-

9 and l) are ls;ated at the hlgh pDSlthE end of the discriminant
score distribution. A bipolar dimension of positive SES, negative
STEP Listening also represented the student's 9th grade performance,’
as did a dimension of STEP Writing, general achievement. These. and
other 9th grade findings imply that some school groups made greater
gains in achievement than others (especially 15, 14, 9, 1, 18, 3 and
11).

The 11lth grade performance of the students further reveals the
kind of attributes. that characterize their achievement and background.
After including grades7 and 9 STEP and SCAT scores as covarlates in
the grade 11 MANOVA, it became clear that a bipolar dimension
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jdentified as positive SES vs. negative STEP Science is the attribute
that best describes the students (see Figure 20). In doing so, it
reverses a previous trend by locating school groups with lower SES
scores at the top of the first discriminant score distribution, and

this finding suggests that some of the lower SES school groups (e.g.,
11, 3, 8, 7 and 6) make greater STEP Science gains between grades 9

and 11 than do some of the higher SES school groups (e.g., 9, 14, 15

and 1). A second dimension at grade 11 further specifies the nature of
achievement which characterizes these students. A STEP Social Studies,
Math and Science dimension locates those school groups (e.g., 9, 10, 18
and 4) who appear to have made greater gains (i.e., in STEP Social
Studies) from grades 9 to 11 than other school groups (e.g., 14, 16, 12,
15 and 3). A positive STEP Listening, negative SES dimension again
adds to the description of this group's educational achievement at grade
11 and implies that some lower SES school groups (e.g., particularly

12) generally make greater gains in STEP Listening than do the higher
SES groups (see schools 6 and 15 on DS in Figure 20).

Those attributes which appear, then, to best characterize this
sample of students at each grade are, until grade 11, those on which
generally higher SES groups do better. In general, lower SES school
groups seem to perform at a higher level of achievement on more specific
than general attributes, and while a few higher SES schools (e.g., 1,

9 and 15) are always ahead in terms of mean score, some lower SES
schools (e.g., 11, 7 and 3) make greater gains in achievement cver time.
The educational achievement of the various school groups does appear

to change, as shown by these data, from the general to the more specific
although, in absolutes terms, the differences among school groups on

any one dimension get progressively smaller from grades 7 to 11l. Even
so, the differences that remain among the groups at grade 11 are still
of practical educational importance, especially in STEP Listening,
Social Studies, Science and Math.

The way in which the school itself might contribute to the dif-
ferences noted in this research was not a focus of the investigation.
Yet, the pattern of performance of the different school groups at
grade 11 argues for the mediating influence of the school upon the
vocational and intellectual development of students. How to obtain
impartial understanding of what the school does to and for students
has been presented in an evaluative scheme by Dyer, Linn and Patton
(1968) and the present study underscores the need to obtain such
understanding.

Summary and ConcluZicn

A multivariate analysis of variance (MANOVA) was performed on
the STEP, SCAT and socioceconomic (SES) scores of 2,952 Growth Study
subjects at grades 7, 9 and 11, The subjects were grouped using
grade 11 information according to 5 curricula, 2 sexes and 18 high
schools so that the MANOVA of grades 7, 9 and 11 data was accomplished
using these factors as design parameters.
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The findings indicate that at each grade the school, curriculum
and sex factors were each associated with significant multivariate F
ratios. As early as grade 7, meaningful differences in the perfor-
mance and background of these subjects were apparent. For example,
demic curriculum was seen to be considerably higher than that of all
non—-academic groups, and was characterized primarily by a general
achievement discriminant function. Ainong the non-academic groups,
the vocational curriculum students were distinguished from their other
non-academic peers in terms of performance on STEP Science and low
SES, a trend that continued through grade 11. In general, it was
found that the academic curricular group exnhibited evenly distributed
achievement across the areas covered by the STEP and SCAT tests from
grades 7 to 11. The on-going achievement of the non-academic groups
appeared less uniform with higher achievement noted on STEP Science
and Social Studies.

The school factor was observed to distinguish significantly
among the school groups at grade 7 in seven different ways. The first
function was, however, a general achievement—-Sks dimension. The first
diseriminant function at grade 9 was interpreted as a STEP Listening--
SES~~STEP Science dimension where schools with high SES scores were
ranked at the high positive end of the first discriminant score dis-
tribution. A more specific performance dimension characterized the
first discriminant function at grade 9 and was given tentative inter-
pretation as STEP Listening—-SES--STEP Science. At grade 11 a pos-—-
itive SES, nejative STEP Science dimension was the first discriminant
function.

The attributes which appeared to best describe the sample of
students at each grade were, until grade 11, those on which higher
SES groups did better. However, some lower SES groups made greater
achievement gains over time than did higher SES groups. The dif-
ferences that wer found to remain among school groups at grade 11 are
of practical educational importance, especially in the achievement
areas covered by STEP Listening, Social Studies, Science and Math.
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The School and Community as Factors in Student Achievement

Patriecia L. Casserly and William E. Ccffmanl

A complex pluralistic society such as ours, founded on democratic
principles and recognizing the importance of each individual in the
society, assigns a myvriad of formidable functions to its public schools.

The school is expectad to concern itself with the development of intel-

lectual skills and with the transmission of knowledge. That is taken
for granted. 1In addition, it is called upon to assume a variety of
functions which in a simpler society might be assumed by other agencies.
Since the late 1960's, for example, it has been expected to compensate
for "injustices' experienced by children before they begin their
formal education, cnltural inequalities experienced because of lim-
itations of family background, community disorganization, or economic
deprivations. To a considerable extent, the school is asked to assume
responsibility for the broad intellectual and personal development of
individuals, not simply for teaching the traditional organized subject
matter. The extent of the expectation is illustrated in the following
set of goals drawn up by the State Board of Education of the Common-
wealth of Pennsylvania (Educational Testing Service, 1965, pp. 10-13):
I. To help every cuild acquire the greatest possible
understanding of himself and an appreciation of his
worthiness as a member of society.

II, To help every child acquire understanding and
appreciation of perscns belonging to social, cultural,
and ethnic groups different from his own.

I1II. To help evefy child acquire to the fullest extent
possible for him, mastery of the basic skills in the
use of words and numbers.

IV. To help every child acquire a positive attitude toward
school and toward the learning process.

V. To help every child acquire the habits and attitudes
associated with responsible citizenship.

VI. To help every child acQuire good health habits and an
understanding of the conditions necessary for the
maintenance of physical and emotional well~being.

VII., To give every child opportunity and encouragement
‘to be creative in one or more fields of endeavor.

1Now at the University of Iowa.
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VIII. To help every child understand the opportunities
open tov him for preparing himself for a productive
life and to enable him to take full advantage of these
opportunities.

IX. To help every child understand and appreciate as much
as he can of human achievement in the natural sciences,
the social sciences, the humanities, and the arts.

To help every child prepare for a world of rapid

education throughout his adult life should be a
normal expectation.

In working toward such a set of goals, the school must neces-
sarily function within the framework of the larger society. Formal
education is only one of the many factors that contribute to the
student's development. The child dues not stop learning when he
erable extent his motivation for pursuing school work is determined
by what happens to him outside of the school. Furthermore, a variety
of furces in the community will affect the ways in which each school

toward which the school is working., It is probably impossible to
determine the effectiveness of any single school or school system
apart from a consideration of the community of which it is a part.

There have been many attempts to assess the effectiveness of
particular educational programs. In most cases, however, these
attempts have focused on academic skills and knowledge. These have
proved relatively easy to assess, while outcomes such as the devel-
opment of creativity, personal and social adjustment, and the like
have proved difficult to assess. The typical study has compared the
performance of students at the end of a period of schooling on one
or more achievement tests, after taking into account differences in
intellectual abilities at the beginning of the period. It appears
that after intellectual input is statistically controlled, some
schools appear more successful than others in enhancing cognitive
growth (French, 1959; alsc see Chapter 6); however, the studies do not
enable one to understand why. Is the explanation to be found in
what goes on inside the schools? Or are there factors in the com-
munity or the home that contribute more than does the schocl to
achievements demonstrated by students?

Interest in questions such as these led ETS to undertake the
Growth Study. Analyses of the data, given in Chapter 5, indicate
that there are significant differences in patterns of test scores
for the different schools and for groups of students enrolled in
differént curricula. The study reported in this chapter grew out
of a recognition that more needed to be learned about the charac-
teristics of the educational programs in the various schools than
could be inferred from the responses to test and questionnaire
items. Of particular interest was information about the complex
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pattern of school and community factois as they affected the students
who were not actively enrolled in college preparatory programs. To
what extent could different community and school climates be iden-
tified? If there were different climates, how were they related to
the achievement and adjustment of students, par.icularly of those
students who were likely to be entering the adult world of work di-
rectly from the secondary school?

During the winter and spring of 1968 several members of the ETS
research staff visited 16 schools across the nation, Observation
and focused interviewr were used in an attempt to provide a more
complete picture of :ach school's educational program in the context
of the total schoel-community context, We did not presume, through
these visits alor:, to answer questions about the effects of programs,
schools and com »ities. Rather, the expectation was that hvpotheses
could be deve” - 4 that would enable a better understanding of
previous an .. .- _s and, of greater significance, could provide a
framwork £ " uture analyses that might be uced to test these
hypotheses.

We assumed throughout that programs for '"nurturing those abil-
ities, artitudes and habits of thought and action which make for
responsible citizenship, vocational effectiveness and maximum per-
sonul develcpment' may differ greatly from school to school, or even
within schools, and still be highly effective (Peterson, 1968,
¢ 'pter I). Thus, we weren't looking for the ideal program. Rather,
we were looking for patterns of activity inside and outside of school
that seemed to students and to their teachers and counselors to be ‘
valuable in fostering both vocational maturity and academic progress.

The purpose of this paper is to present in some detail our
methods of collecting data, and then go on to a description of three
of the secondary schools we visited. Let's call them Richton,
Junction City, and Plainsville, although those are not their actual
names. They represent three variations of the triadic relationship
between students, the school, and the community; variations that we
also observed in a number of other communities we vizited, and
that seem to warrant particular attention.

It should be understood that although a few of the visits were
made to schools located in large urban centers, no attempt has been
made to include data from those visits in this analysis, We
deliberately limited this analysis and interpretation to the data
from schools located in small, relatively: self-contained commu-
nities with populations of six to 12 thousand. Some of our
observations and hypotheses may apply to schools in large urban
complex of problems not found in the schools described in this
report.



The Interview Data

In the fall of 1967 a detailed interview schedule was developed
and pretested on representatives of the Growth Study schools who
attended a meeting in Princeton. The first section of this schedule
contained questions designed to elicit detailed demographic information
about the communities in which the schools were situated. Section
TT dealt with the curricular and social structure of the school, e.g.,
What is the school's experience and policy on potential dropouts?

On tracking or homogeneous grouping? Do non-college-bound students
share classes with those in the acad. iic curriculum? How much social
segregation is there between students in the various curricula?
Section II was concerned with counseling procedures for students in
technical and vocational programs. We were interested in discovering
at what times curricular choices were made, and on what basis, and
how flexible these choices were once a student was enrolled in a
prog-am.

During the pilot interviews the school representatives were
encouraged to tell us what made their schools unique, e.g., Were
there special problems in the school or community of which we ought
to be rvare? Were there special facilities or programs within the
school of which they were particularly proud? 1In short, the rep-
resentatives were asked to tell us what they would like the re-
searchers to be particularly aware of during their visits to the
schools.

The interview schedule in its final form can be fcund as
Appendix . Although each visit to a school lasted only a day or a
day and a half, most interviewers managed to talk with a number of
different people who might be expected to provide different per-
spectives: the school principal, and sometimes the superintendent,
guidance counselors, teachers representing both vocational-technical
and academic curricula, and students. Each visitor talked with
six different students who had been chosen at random from lists
available at ETS, not by officials of the school. Most of them
were enrolled in non-academic curricula, In addition, the visitors
inspected shops and laboratories, and some of them were able to
sit in on a class or two and to hold group interviews in those
classes.

Although the visits were much too short to give us anything
but "snapshots" of particular schools on particular days--rather
than well-constructed documentaries over time--we were able to
identify some problems that seem common to all schools and thus are
able to report on a variety of solutions to these problems and to
make tentative hypotheses about the strengths and weaknesses of
various treatments of students who are engaged in one form or
another of non-academic training.

The Three Schools and Communities

Richton. The school in Richton has an enrollment of approx-
imately 700 students in a modern, well-equipped building. There are
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unusually well-equipped laboratcories for both academic and vocational
coursas; for example an electronic shop, equipped with 10 oscil~
loscopes., The staff of more than 50 teachers and three guidance
counselors is highly trained. More than half have advanced training
beyond the mastar's degree. The school is located in a stable,
middle-income, suburban and semirural community of 10,000 situated
less than 50 miles from a large industrial and cultural center. The
school population is predominantly third generation Americans of
European extraction; only about 10% are descendants of the original
settlers of the area. Most of the parents of the students own small
businesses and shops, or work at skilled occupations within the
community. Only a small percentage, including some professionals
and writers, commute to the metropolis. There are very few un-
emploved adults within the community, and many openings exist at all
occupational levels within easy commuting distance.

As taxpayers, the residents of the community are generous with
funds for the school, and in turn expect the school to take full
responsibility for the education of their children. They interfere
not at all with the running of the school--do not participate in PTA
or come to special school programs such as ''career days'' or ''plan
for college nights," Furthermore, they appear to de little at home
to increase the motivation of their children; that, too, they expect
the school to take care of.

This attitude of '"we provide the money, you educate the kids"
has some advantages for the innovative staff and administration.
They have been able to run rather sophisticated programs—-in the
exploration of drug abuses and in sex education, "T-groups'' for
underachievers and the gifted, and mock political conventions--with
no complaints from parents or community leaders. They are also
innovative in such programs as a splendid interdisciplinary human-
ities course of the non-college-bound, who are segregated in academic
as well as non-academic work in this school. According to the program
coordinator, the course is one which teaches

man's sense of value and senses of the value of American
culture.... As we explored the ramification of the
problem we became convinced that the great need for such
a course was not that of the college-preparatory students
(to whom most humanities courses seem to be directed)

but that of the business and terminal students--those
whose formal education ends with high school. Our
conclusion was that, for these students, the closest they
come to a liberal arts education is what we offer them.

We decided to limit our program to a close analysis of three
of the crucial issues in American culture-—-prejudice,
morality and the individual in society....With each issue,
the approach was the same. How did we get here? What is
happening today? "And what do we do about it?

- 10%



Most parents in Richton had been young adults during the de-
pression. Those who were college graduates had struggled to find
and keep jobs while attending college at night on a part-time basis,
often for five to seven years in order fo earn their degrzes.
Imnediately afterwards, many served in the Armed Forces during
World War II. The depression and the war effectively postponed
marriage. And the creation of children was postponed until debts

According to several teachers znd administrators in the achool,
these college educated parents who would be expected to be ambitious
for their children want to spare them ''the struggle that we faced"
either in school or later years. The children are encouraged by
their parents to go to college--but they are not pushed to try for
the most selective institution they might hope to attend. In most
parents' minds a junior ccilege or the state university is just as
acceptable as the Seven Sisters or the Ivy League, arid a lot less
expensive, On the other hand, parents are generous with allowances,
cars, and other of the material benefits of today's affluent society.
The young people are denied little while they are in high school.

Richton school sends 72% of its students on to some type of
ost-secondary education: 27% to four-year colleges, 22% to two-

cational institutions.

During the high school years the true dropout rate (the
percentage of students lost to any further education) is only 5%.
This figure might be larger were it not for two factors: the
strenuous efforts of the guidance staff and simple inertia on the
part of disinterested students. One student expressed it this
way, "I was suspended for a day and my mother said 'Why bother
to go back? You don't have to.' But I decided I might as well
sit around here (in school) with my friends than home alone without
them." (Notice this student said nothing about getting a job.
Indeed, during the rest of the interview she stated clearly that
she had no plans for the immediate future beyond having a good
time.) As a group, the students seem content to take things easy,
enjoying the affluence provided by prosperous parents.

Junction City. If many of the students in Richton are
oriented toward conspicuous consumption, many of the students
enrolled in the Junction City school are plagued by conspicuous
poverty. The school of approximately 800 is situated in a once
prosperous, self-contained community of approximately 8,000,
Thirty-five years ago the small farms surrounding the community
were economically viable for individual families whose dreams were
limited by present day standards. Gradually, aspirations and
economic realities changed, and large corporations bought up and
consolidated the holdings of individual farmers. The town is now
surrounded by large farms owned by absentee landlords. They intro-
duced new crops to the land which required constant and reliable
irrigation (an expensive undertaking). The yield is now harvested
mechanically.

96

103



Thus the small farmers have been gradually pushed from their
land and the unskilled or semiskilled laborers on whom they used to
depend are no longer needed. For a while some of these workers
could find employment in local businesses or in a plant operated by
the railroad that served the town. But now only one freight stops
each day. The welfare rolls have increased steadily over the last 20
years as the railroad has shifted its business to a nearby city nearly
10 times as large.

One-fourth of the population is of Mexican descent. The children
of Mexican extraction now in school are often the third generation of
their group to live in this town and often the second generation to
be supported by welfare that, according to one informant, is '"'sadly,

a socially acceptable way of life.'" The Indian and Spanish influences
in the Mexican families are quite strong. To quote one of the scheol
officials: '"With the Indian's attachment to the place of his birth
and the Spanish tradition of guarding unmarried daughters, it is
difficult to motivate young people, particularly girls, to move out

of the community to where they'd have a chance."

Because home owners, businessmen, and tradesmen a:e also hurt -
by the shutdown of the railroad's activities, the community is un-
willing or unable to maintain--much less increase-<its support of the
schools. Teachers start at the minimum salary allowed by the state,
and there is very little difference between the minimum and maximam
salaries for teachers, The maximum salary attainable for a principal
is under nine thousand dollars a year, and all teachers, we were
informed, have second jobs.

Yet someone in the recent past, when the ccmmunity was not so
economically depressed, had vision. The high school is of unusual
modern design--a series of white-roofed units clustered around a
central core that gives the illusion of circus tents spread out on
the plain, The classrooms in each unit are pie-shaped and are
arranged around a special departmental library. For example, all
mathematics classes are held in one unit, all English classes in
another, all business classes in a third. The libraries for each
subject in turn surround the appropriate teachers' offices, the
rationale being that this arrangement allows a student studying in
the library to get help in the subject he is studying easily and
quickly. (In addition there is a main library and the usual facil-
ities for large groups of students.)

Of special pride to the administration is the TV equipment that
can relay programs from national networks, record activities in one
classroom and simultaneously relay them to other classrooms, OTr
transmit several different '"canned" programs to the appropriate
classrooms at the same time. Unfortunately, there is no money to
hire the technician necessary to make use of this sophisticated
hardware. Nor is there money for an adequate gymnasium. Physical
educational classes are usually held outside, throughout the year.
Fortunately, some shops and the home economics facilities were well
equipped before the school ran out of funds.
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The recent establishment of a junior college in the community
financed by the state has proved a mixad blessing. On the one hand,
it has brought a new source of income to tradesmen; on the other,
it has almost exhausted the opportunities for high school students
to enter the cooperative program in distributive education. College
students, many from outside the community, now have the jobs that
were once open to needy secondary school students. In 1968 only 15
part—-time jobs were available to high-schoolers and the guidance
counselor needed 75 jobs to meet the needs of his charges--both for
financial and experiential reasons. ''Cur biggest job is to educate
these people to leave the community. We can give the skills but
they need the concrete experience zo that they can mzke a go of it—-
to learn for themselves that they are worthwhile and that the
struggle is worthwhile." '

Although 61% of the graduates begin some kind of postsecondary
school training, very few attend four-year colleges and aspire to
a college degree. A number go to the junior college down the street;
many enroll in the business curriculum, which is "far below what we
offer here." Scme of the high school seniors plead they can't afford
even the local junior college. The guidance counselor says there
are enough job opportunities at the college to 2nable all these stu-
dents to go and pay their way. '"Even so, come fall," he told us
"there will be a few that I will take by the hand and march down there
on foot to make sure they register.' Overcoming apathy and low self-
esteem is a constant battle. The secretarial skills of 20 girls have
market value, Last year Federal Agencies in Washington offered them
jobs. Not one accepted. 'Usually I have more luck,' he mused, "but
you have to convince the parents to let them go.,"

Informants at both the Richton and Junction City schools were
concerned about mary of their students' depressed aspirations and
lack of motivation, but for quite different reasons. In Richton,
these insufficiencies seemed to be attributable in part to the fact
that home and community were oriented toward enjoyment of that measure
of affluence that hard-working parents who had struggled through the
their children. In Junction City, school personnel were battling
the tendency to "give up'" which grows out of poverty. The "snapshot”
of Plainsville school and the community in which it is situated is
quite different.

Plainsville. The nearly 500 students enrolled in the Plainsville
school live in a stable community of 6,000 surrounded by prosperous
and locally owned ranches. Within the community are a small chemical
plant, a feed mill, and a contracting business .as well as the usual
businesses necessary to serve an area of more than 400 square miles--
food, drug, clothing and hardware stores, lawyers' and physicians’
offices, restaurants and gas stations, churches and a mortician. A
few members of the community are employed at a military base nearby--
but the other salaried workers are emploved within the community.

The nearest urban and industrial center is over 50 miles away.
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The people of Plainsville are 897 native-born white Americans,
1% black Americans, and 107 Mexican Americans. Our» informants were
not aware of any unemployment in the community nor any unemployables.
Nor was anyone known to be on welfare. The community is achievement-
oriented. Although over 807% of the ranchers are classified by school
offiecials as "upper-middle-class,'" their wealth is '"hidden-wealth."
No conspicuous consumption or indulgence of adolescent '"material needs"
here! Rather, a deep concern for their children's education, their
growth toward maturity, and, of course, involvement in and support of
the schools, Whatever '"the kiddoes need' at school is often supplied
by one member of the community or another without waiting for a bond
issue and the next election. This is the result of a happy blending

of community concern and a dynamic, Jedicated school administration.

The Plainsville school is qualified by the state as an area
vocational school and offers six technical and vocational programs
in addition to the purely academic one, Indeed, 347 of the students
are officially enrolled in non-academic programs and 65%Z of the
students take some technical and vocational courses., Yet 687 of the
(with many later going on for baccalaureate degrees) and half to
four-year institutions of higher learning.

Discussion, These three descriptions do not exhaust the
possible types of--and relationships between--communities, schools,
and students. Nor are they in any sense perfect types to which others
may be related. They are, however, three distinctively different
examples of the relationships between students, community, and school.
It is hard to escape the conclusion that the nature and interplay
of these elements affect the students' self-images and the way they
view their educational experiences in relation to their future lives.
Any realistic evaluations of their schools' programs will have to
take this broader environment into proper account. There is no
more reason to believe in the ''perfect school" than in the "beautiful
line." Both depend on how they fit the larger scale.

In Richton, for instance, three guidance coanselors for 700
students at a school, richly supported--yet in effect ignored--by
the community, are trying to help rather pampered youngsters arrive
at realistic decisions about the greater world and their personal
places in it. If the children's plans--or their parents' for them--
seem unworthy of the school, it also seems as though the school is
a better one than the parents require-—or even deserve. There is
little sign of strong parental interest in and support of the
school's specific programs, other than a willingne-s to 'spend money"
on the general school budget. Hence we may hypothesize weak parental
backing for school work as such and a lower efficiency of school
programs than these programs would enjoy in some other environments.

At Junction City, a surprisingly well-designed school, yet with
only two counselors for 800 students in a dying community, seems to
invoke more fantasies than real future plans in the children. 'I
want to study piano in Ireland because I once read a story about a
girl there and it was so romantic.” It must be clear to the alert
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in such a town that the development of useful personal skills (for
immediate employment or for further education) represents the only
escape from the local paralysis. This motivatior together with the
departmental focus of the school's design, could well enhance the
effectiveness of many of the school's programs. Yet the tensions
and general depression of the expiring town clearly inhibit the
realistic motivation and the healthy self-confidence of many of its
adolescents.

Plainsville school, as a third example, is in a community both
able and willing to provide its young people with an environment
apparently more conducive to their growth. The school is strongly
supported by. the townspeople, both financially and, less directly,
by the clear examples they offer of the various fruitful and re-
warding adult roles to which their children might aspire. The
single guidance counselor here may be sufficient, for a student
need nnly keep his eyes open to see his several, alternative futures
being lived out before him.

Yet this very richness of the local scene may have its less
apparent disadvantages, which are no less real for being rather
hidden. Riesman (1956, p. 121) has built a case for what he calls
counter—cyclic education. As Riesman says, schools must offer some-
thing that the rest of society does not; that is why ther are there.
Where the school and the community are redundant, intellectual in-
breeding and atrophy can set in. Yet the tension between the two
dare not become a discord, lest the demand of one enviromment begin
to supersede the other. If an equal respect for .e claims of the
real and the ideal marks both a sense of tragedy and of comedy, the
same can in all likelihood be said for a community's schools.

A small town like Plainsville, in a sparsely settled area whose
schools depend so heavily on the zest of local support, can hardly
be expected to mount programs against itself in its local educaticnal
plant. Nor is there a college in Plainsville to enrich and broaden
the students' sense of the many ways life may be led, apart from
local mores.

Under these circumstances one could even hypothesize that the
"at-homeness'" of the students in their school and in their town, and
the same "at-homeness'" of each of these environmments with the other,
could make much of the school's program--especially those =2lements
not directly concerned with comprehending local phenomena or pre-
paring students for leccal jobs——appear irrelevant or even silly to
many students and their families. 1In this preeminently happy place
to live we could therefore imagine programs of less than superlative
"professional' merit being accepted, even proudly, by an entire
community whose self-esteem is as great as it is unchallenged.

Questionnaire and Test Data
The impressions developed as a result of the school visits were
found to be generally consistent with the data obtained through
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periodic administration of questionnaires and tests in the three
schools and in the feeder schools from which the students come.

On the other hand, there were instances in which the questionnaire
and test data contributed insights not fully developed through the
school visits, Details of the analyses of questionnaire and test
data will be reported later; however, the general nature of the
findings may be suggested through some examples.

The responses of eleventh~grade students to the Background and
Experience Questionnaire reflected the community and school char-
acteristics that were visible during the visits. For example,
consider the responses to question number 125, "From the list below,
which course of study are you taking in high school?" (Table 17).

Table 17. Percentages of Students Enrolled in Each Curriculum

Richton Junction City Plainsville
Academic 567% 707 657
Business 327 7% 3%
Vocational 9% 1% 217%
General and other 3% 15% 5%
Undecided 0% 6% 67%

In Richton, an efficient guidance program has channeled all
students, many of them into the well-developed business and voca-
tional programs. In contrast, the maprity of students in Junction
City are enrolled in the academic program with the general program
enrolling the largest minority. The presence of the area vocational
school in Plainsville is reflected in the 217 reporting enrollment
in a vocational program.

Responses to question number 127 inquiring about the students'
feelings about typing courses (Table 18), and to question number
130 concerning their interest in English courses, (Table 19), pro-
vide additional insight into th= complexity of the curricular pat-
terns. Junction City, for example, with most students formally
enrolled in an academic program, has the largest percentage of
students enrolled in typing, and a majority report that the courses
are interesting. In contrast, Richton, with well-developed and
sharply differentiated vocational and business curricula, enrolls
a smaller percentage of its students in typing, and only a minority
of these report that the courses are interesting.
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Table 18. Students' Reported Interest in Typing Courses
(The figures in parentheses are percentages of those who did take typing)

Richton Junction City Plainsville
Didn't take typing 44% 11% 38%
Boring 177 (30%) 217 (247%) 7% (12%)
Undecided 14% (25%) 13% (157%) 167 (25%)
Interesting 257 (457%) 537 (61%) 40% (63%)

The responses from Plainsville follow the participation pattern of
Richton but the interest pattern of Junction City. Plainsville also
occupies the middle positicn with respect to interest in English,
with Richton students reporting high interest and Junction City
students reporting low interest.

Table 19. Students' Reported Interest in English Courses

Richton Junction City Plainsville
Didn't take English 2% 3% 2%
Boring 107% 247 : 25%
Undecided 25% 34% 207
Interesting 637% 37% 52%

The greater interest in English in Richton is also reflected in
the answers to question number 92, "How often, on the average, have
you read literary magazines such as Atlantic Monthly?" (Tabie 20)

Table 20. Students' Reports of How Often They Read Literary Magazines

Richton Junction City Plainsville
Rarely or never 82% 997 - 96%
Occasionally 10% 0% 47
Regularly 8% 0% 0%

Even in Richton, however, the percentage of students engaging in
literary reading is not large.

The more relaxed approach to school observed in Plainsville is
supported by responses to question 97, '"During grades 9 and 10, how
long have you usually worked on school assignments during the evening?"
(Table 21).
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Table 21. Students' Reports of Time Spent on School Assignments

Richton Junction City Plainsville
Seldom or never 6% L7 8%
Less than one hour 18% 237% 32%
One hour a day or more 76% 71% 597%

The generally lower socioeconomic level of the Junction City
conmmunity is reflected in responses to question number 123, '"Do you
have an encyclopedia at home?" (Table 22),

Table 22. Percentages of Students Reporting Having an
Encyclopedia at Home

Richton Junction City Plainsville
Yes 88% 807% 867
No, but my parents have
considered buying one 5% 3% 7%
No 7% 167 6%

The overall impression gained from a study of the questionnaire
responses, however, was that of great similarity among the three
schools and communities. Index numbers3 developed by weighting the
percentage of responses to questions related to socioeconomic status
and orientation toward education and adding the weighted percentages
were very similar for the three schools. (Table 23).

Table 23. Index Numbers for Socioeconomic Status and
Orientation toward Education

Richton Junction City Plainsviille
Education of pacents 553 537 507
(Questions number 113
and 114)
Roomg in home 346 324 330
(Question number 117)
Bathrooms in house 229 223 240

(Question number 118)

Parents favor more

education 903 899 903
(Questions number 120

and i21)}
Parents show interest in

school work 416 - 415 : 414
(Question number 119)

BFQf example, for questions number 113 and 114 options A-G were
weighted 1~7 and the index number was obtained by multiplying weights
times percentages for both questions and adding the resulting numbers.
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communities, but at least for the pupils who remain in school to
grade 11, the cultural patterns are very much alike. The pressures
of the urban ghetto or the rural slum are not a part of the ex-
perience of these children.

It is not surp: .sing, then, to discover that the schools are
more alike than different in performance on achievement tests in the
STEP series. Mean scores for the three schools (and for children
in grades 5, 7, and 9 of sending schools) are reported in Table 24,
The ranges of mean scores and the averages of the mean scores for
the three schools and for the schools in the STEP norms sample are
reported in Table 25. It is evident that in comparison with the
schools in the STEP norms sample, the three schools are quite
homogeneous. Furthermore, they are distinctly above average in
achievement in social studies and reading, and average in science.
These relationships are further illustrated in Figures 21, 22, and
23 based on the data from the longitudinal samples, that is, on
responses of students who were tested in grades 5, 7, 9 and 11.

Differences between the data from the longitudinal samples and
the total group samples reflect a variety of possible effects, and
the information necessary to distribute the various effects are not
available. Some loss is attributable to population mobility,
families move into and out oi the community; some occurs because
studenv.. were ahsent from school on the day the tests were admin-
istered. Students who were required to repeat a grade were lost
from the sample, as were students who dropped out of school. It
is possible, however, to look for relationships and to tormulate
tentative interpretations, particularly in the light of the data
obtained from the school visits.

The school visits, for example, suggested that greater sta-
bility marked the Plainsville community than either the Richton
or the Junction City communities, and the data of Table 24 are
compatible with this conclusion. Fifty-six percent of the total
fifth-grade group is found in the longitudinal sample for Plains-
ville. In contrast, only 48% of the total fifth-grade group for
Richton and 37% for Junction City remain in the longitudinal samples.
In both Richton and Plainsville, however, the number of eleventh
graders is only slightly smaller than the number of fifth graders
(133 vs. 149 for Richton and 115 vs. 125 for Plainsville). Ap~-
parently attrition is being balanced by an increase in the pop-
ulation of the comnmunity. In Junction City, on the other hand,
there is a sharp decrease (203 vs. 139) in school population between
grade 5 and grade 1l1. FEither there is a high dropout rate or else
the population of the community has decreased during the period
covered by the longitudinal study.

Mean scores for the fifth-grade samples in the three schools,
both longitudinal and total group samples, and the differences
between the mean scores are reported in Table 26. In the case of
Richton, the differences are relatively small, as would be the case
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Table 25
Ranges of Mean Scores on STEP Social Studies, Science, and Reading Tests for Three

Growth Study Schools and for Schools in the STEP Norms Sample

, Social Studies Science . | Reading
Grade Sample No. of | , , .
Schools | Highest Iowest Average| Highest lowest Average| Highest Lowest Average

5 Longitudinal 3 | 259.3  2%6.6 257.4 | 255.1 252.9 253.8 | 262.7 259.8 261.0
Total Group 3 255.1 253.8 2%k.2 | 252.6 2%0.0 251.0 | 260.3  25h.4  2%6.6
STEP Norms L7 255.0 235.0 248.0 | 262.0 234.0 251.0  _ 265.0 2%32.0 252.0

7 TIongitudinal 3 | 209.%  266.7 268.1 | 265.3 26156 263.2 | 215.3 269.4 " 273.0
Total Group 3 | 268.1 265.1 266.1 | 263.8 259.h 261.2 | 275.0 266.4 269.8
STEP Norms bt | 265.0 240.0 255.0 | 272.0 2k2.0 261.0 | 282.0 240.0 263.0

9 Iongitudinal 3 ” 278.9  274.3 mam.p,w 276.8  271.9 274.1 | 086.2 282.9 285.0
Total Group 3 oth,2 2734 273.8 | 2717 270.6  271.1 28k.3  279.9 281.4
STEP Norms L& 278.0  245.0 266.0 | 278.0  248.0 270.0 | 289.0  248.0 275.0

11  Longitudinal 3 28L.8 2787 e82.1 | 278.5 276.5 277.2 | 296.%  290.6 294.2
Total Group 3 j 283,35  279.8 281.3 M 277.0  275.0 276.3 | 295.5 280.6 293.])
STEP Norms Wy | 285.0 253.0 273.0 | 287.0 263.0 279.0 | 302.0 258.0 287.0
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Table 26
Mean Scores and Differences Between Mean Scores of Students in Fifth Grade

Longitudinal ard Total Group Samples in Three Schools

Social Studies Science Reading

Richton
Longitudinal 255.6 253.5 262.7
Total Group 255.1 252.6 260.3

Difference .5 .9 2.4

Junction City

Lonecitudinal 259.3 255.1 260.5
Total Group 253.8 - 250.5 254 4

Eifferen;é 5.5 ' h.6 - 5.9

Plainsville

Tongitudinal 257 .4 252.9 259.8
Total Group - 253.8 250.0 255.1

Difference. . - 3.6 2.9 . L7
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if loss of cases in the longitudinal sample were attributaible to
movement into and out of the community of families of similar back-
ground. In the case of Junetion City, the differences are relatively
large, as would be the case if loss of cases in the longitudinal
sample were attributable to lower ability students dropping out of
school before grade 11. The differences for the Plainsville sanpleas
fall between those for Richton and Junction City, as would be the
case if only a few students of very low ability were dropping out

of school,

An examination of the test data for the three schools generates
more questions than answers. Appnarently, Junction City achieves a
high level of output by a process of attrition of students of lower
ability. The extent to which this attrition is attributable to home
influences or to school influences--or to an interaction of home and
school influences~-cannot be determined from the data now available.
Perhaps the attrition is simply a reflection of the lack of oppor-
tunity for thz youth of the community as they approac™ -=dulthood.
One wonders, however, how the picture might change if Junction City
were-able to provide the tvpe of differentiated program and the
guidancez available to the students in Richton. Perhaps the school
in Junction City is reflecting in its own way the effects of lack
of relevance that has led~-in urban settings with larger concentra-—
tions of students who lack an academic orientation——to strong pro-
tests. . If one looks only at test data for the group remaining in
school through grade 11, the picture is a highly reassuring one. A
close inspection of differences between longitudinal and total group
data over time is certainly less reassuring.

Summary and Conclusion

Obviously, our evidence is limited. We must spend much, more
time at individual schools, observing and talking with students,
teachers and administrators before we can compare the relative
effectiveness of programs in developing either cognitive growth or
the attitudes and skills necessary for effective adulthood. It is
particularly important in making statistical comparisons between
schools te remember that only about half of tiie students who were
tested in the fifth grade appear in the eleventh grade sample. There
are a number of reasons why this is so. TIn spite of the fact that
all the communities that were visited were relatively stable, nome
students do move away or transfer to private schools.

Other students do not move through the system at the normal
rate. Their progress is impeded by illness or academic failure.
We do know that no school in our sample reports more than a 6% loss
during the three or four years covered by that school of students
who seek no further education of any kind. And we know that all
these schools are trying hard, with increasing success, to lower this
"true" dropout rate.
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There are several ways of holding students in school, such as
rittching them to less demanding curricular programs or providing

them with tutors. All our informants azreed, however, that co-—
operative education programs, which give students work experience
in the larger society as well as in the school environment, are
particularly effective for accomplishing this end. Whether students
build a hcuse, raise prize steers, work in hardware stores or
takeries, the experience seems to foster the development of skills
and atticudes which as A. D. C. Peterson (1968, p. 8) says, '""Enable
most men and women to play their appropriate part in society...and
at the same time to realize their hest selves.'" Often for the first
time in their lives students find the relevance of their academic
courses to their lives in the larger society. They are not taking
Math I because it's a prerequisite for Math II. They are learning
mathematicse in order to compute the number of board-" =t necessary
to complete a floor, or trigonometry and physics to ¢..nance their
skills as millwrights. Nor are they moving through four years of
English in order to have the proper number of Carnegie units to
fulfill college entra: ce requirements. They are studying English
to increase their reading comprehension and their written and verbal
communication—--in order to deal effectively with business associates
and customers. They are learning the fundamentals of research and
of writing technical reports in order to increase their competencies
in their chosen fields—-'""The Fundamentals of Hand Care Including
Diseases o! the Nail,'" "The Evolvement of an Automatic Transmission,'
"Safety Factors in Scuba Diving."

Having examined three patterns of relationsh’ps between schools
and the larger society in small, relatively self-countained com-—
munities, we might summarize »ur tentative conclusions abgout the
relationship of any school's program and its actual impact on the
students:

(1) A school in a community where the parents are not truly
concerned with education will find its programs, however
well=conceived, less effective than they might otherwise
be.

(2) A school in a depressed or declining community may count
on strong motivation for lszarning in some cases—--as a
way of getting up and/or out—-but may also su”fer
unrealistic student concepts of themselves and their
later careers.

(3) A school which is too indistinguishable from its local
community—-—-its values and aspirations——finds it easier
to obtain tax support than to enlarge and complicate its
students' visions of the world. It merely mirrors the
values of the community. Yet, whatever the possible
limitations of the students' sophistication and test
scores, their self-confidence may well ground them more
firmly and take them furt*er chan woulid academic achieve-
ment won in more sophisticated or in more desperate spots.
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Chapter 8

Negro—~White Differences in Ado’escent Educational Grawthi

Michael Rosenfeid and Thomas L. Hilton

The past 50 years have seen considerable consistency in pub-
lished research concerning Negro and white dif ferences. The resulrs
generally indicate that average scores made by Negro groups or
intelligence tests are consistently and significantly lower than
those made by white groups in the same communities (e.g., Coleman
et al. 1966; Tyler, 1956). "Almost all of these irwestigations,
however, have been cross—sectional in nature--—an . pjproach in-—
volving testing samples of subjects at each grade or age level at
one point in time. A mationwide study of this type was conducted
by Coleman in 1966. He reports that whites scored higher than
Negroes in each region of the United States, and at each grade level
investigated. in addition, he found that test score differences
betwaen Negro and white students were greater at grade 12 than those
initially present at grade 1. These results are fairly typical of
crogss—sectional findings, and are frequently cited as evidence of
differential rates of intellectual growth for Negro and white stu-~
derits.

Whenever growth rates are estimated from cross—sectional data,
however, there is alwayvs the possibility that differences observed
are attributable to uncontrolled sample differences (e.gZ., more
dropouts in one sample than the other, Hilton & Patrick, (1772).
The obvious answer is longitudinal data, i.e., data from repeated
measurement of thne same subjects at different points in time.

Few longitudinal studies of Negro and white patterns of
intellectual growth have been reported. One such study by Osborne
(1960) compared the arithmetic and reading skills and mental ma-
turi+y of white and Negro children in a southeastern state, On all
measures, tle Negro students were below the white students ai the
sixth grade level and the gap increased from the sixth to the tenth
grade. For the Negro group, achievement and mental matur’ty showed
little or no increase from the eighth to the tenth grade.  One
wonders, however, to what extent the educational treatments were
equal; presumably the Negro and white schools were separate,
Secondly, it is likely that .in girades 9 and 10 a much higher pro-
portion of the white students than Negro students were enrolled in
academic (college preparatory) prograas as opposad to non—-academic
(vocational) programs. Assuming that the academic programs provide

i Tn o 4 . e . o i , g I

This chapter is a revision of a paper presented in a symposium
entitled ""Explorations in Voecational Development and Education' at
the Seventy—-Sixth Annual Meetings of the American Psychological
Association. The aucaors are indebted to Charles E. Hall who
conducted the data analysis.
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more formal instruction in traditional academic subject matter,

students enrolled in such pPrograms should display higher scores o
conventional academic achievemenit tests,;, regardless ~f race.
was designed to compare,

egro and white students w
enrolled in the same cur-—
ip of a measure of so

The study reported in this chapter
lougirctudinally, the academic growth of N
attended the same high schools and were
ricula, It also investigates the relationsh
economic status (SES) to academic growth.

Method

Yy consisted of 817 students (316 Negro =
te Growth Study data were available for
each variable in the studvy for the grades noted,. They were select
from six high schools in two cities—-one Midwestern and one Wester
The proportion of Negroes in the six schools ranged from 10% to 9C
of the student bodies.

Subjects in this stud
501 white) for whom comple

The requirement of complete data necessitated both continued
attendance in high s- 100l as well as stable residence in the commu
nities included in the investigation for a seven—vear period. Thu
the subjects in this study, particularly the Negro group, represen

a select=d sample.

To ascertain just how different the study subjecis may have b
from the total sample of students attending the schools in questio:
the means in Table 27 woare computed. When SCAT and ST7P were ad—
ministered at the grade 11 lewvel, all of the Students attending *“he
schools took the tests whether -hey had participated in the study
previously or not. These data provided the "full sample" means anc
standard deviations. The surprising fact is that the means and
standard deviations for the study sample do not differ appreciably
from those of the full sample, suggesting that the Study sample was
more representative of the students attending these schools in the
eleventh grade than one would think in view of the large reduction
in the sample resulting from the requirements of rhe longitudinal

G_osSign.

Table 28 provides a description of the two samples in terms of
the SES of the students' parents. STS was computed by summing the
ieve' of each parent's education, the occupational level of the
family's main provider, and the number of bathrooms in the student'
home or apartment. A score of 11, for example, might indicate that
each parent graduated From high school, that the father was a
technician or perhaps a salesman, and that they had one bathroom in
their home. On the average, the study subjects might be deseribed
as middle class or lower middle class, roughly speaking.

A multivar  ate analysis of wvariarce program (MANOVA) devised
by Clyde, Cramer, and Sherin (1966) and modified by Hall (1967) was

used in the analysis of the data. This program not only provides
relevant F ratios but also performs a discriminant function analysis
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Table 28
Mean Socioeconomic Status of Negro and White Students Grouped by
Town, Curriculum, Sex, and High School Attended

Town A

Acadenic Non=academic
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Subtotal 95 12.0 3.7 48 8.9 3.2 O 115 8.6 3.0
Total 314 13.0 3.7 0k 9.2 3.2 187 10.6 3.5 212 8.5 3.2

Note: The means and standard deviations for the'éubsample and the total are
weighted averages of the means and S.D.'s of each school sample.
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of the variables in such a way as to show what combination of all
the variables besf discriminatés am@ﬁg Ehé gruups.z At each grade,

Sex (2) (Male and female)

Curriculum (2) (Academic and non-academic)
Cities (2)- (One Midwestern and one Western)
Schools (6) (Three from each city)

Race (2) (Negro and white)3

The relationship of these factors to the following variables
was then examined: :

SCAT (2 scores) (Verbal and Quantitative)

STEP (6 scores) (Reading, Writing, Listening,
Social Studies, Math, and
Science)

SES (1 score) (Scale derived from BEQ)

From Table 28 it can be seen that the Negro Sémple-had con—
sistently lower SES scores than the white students. .This suggested
the possibility of making covariance adjustments in the test scores
in terms of differences in SES. This adjustment, however, requires
the assumption of equality of within-group regression, an assumption

not supported by the data. Why the regressions differ significantly
is an interesting question in itself. Is the underlying relationship
between the two variables different for the two groups? In any case
it required the authors to treat SES as a variable in the same

manner as the test scores were treated.

In view of the nonrandom selection of the samples and uncer-
tainty about meeting all the assumptions underlying the analysis,
the study must be regarded as exploratory and descriptive in nature.
The authors view the MANOVA as providing a rough check of the sta-
tistical’ significance of the differences observed.

Results

The results are presented in detail in Tables 29, 30, and 31
and Figures 24, 25, and 26. Only statistically significant effects

zThlS program was also used by Patton (Chapter 6). His report’
includes a somewhat more detailed description of the method.

BActually, it would be more precise .to use some term such as
"non-Negro' s a label for the balance of the sample since about 10%
of the balance were students of Mexican or OrLental palentaga. Never—
theless, the usual practice of referring to the "non-Negro' students

as "white'" will be followed. ~
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Source
Town x
Curricuium
x Face (TCR)
Race
Curriculum

Sex

Schools within

Tovm A

Schools within
Town B

Towm

N.S.

15.0h

18,62

17.9h

9.%9
2.8

o

15.18
m,sw

1k.01

L

Significant Multivariate F Ratios at Grades 5, 7, 9, and 11

Grade 5

(9/766)
(9/766)
(9/766)

(18/1532
Amaﬂmmgy

(18/1532
Ery

(9/766)

.001

001

.001

.001
.00k

.001
015

.001

Table 29

legs
than

.019
.GU@
.001
.001

.00L

Grade a@

F af

2.22  (9/758)

2.99  (9/758)

5.82  (9/758)
12.09  (9/758)

5,33 (18/1516)

8.18 (18/1516) .o01
202 (9/7%8)

001

36.45

Grade @@

F df

1.87  (9/750)

3.01  (9/750)
6.22  (9/750)
10.0k  (9/70)

P
less
than

- 05k
.002
.001

.001

L.48 (18/1500) .001

8.23 (18/1500) .o01

(9/750)

. 001

N.S.
L. 17
5.15
7.37

8.51
3.5

6.62
2.23

9.43

Grade HH@

as

(9/7h2)
(9/742)
(9/742)

(18/1184)
(&/7h2)

(18/148W)
(8/7k2)

(9/7%2)

a. . , iy . , . . :
Grade 5 STEP and SCAT included as covariates in grade 7 MANOVA; both grades 5 and 7 SCAT and STEP

included as covariates in grade 9 MANOVA; grades 5, 7, and 9 SCAT and STEP scores included as covariates

grade 11,

"less
than

.001

0CL

£

001

. 001

.00L

.02k

. 0CL

@Qﬂ,

O
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Table 30
Univariate F Tests of Mean Differences between Scores of
Negro and White TTudents after Covariance Adjustments

(Figures in Table Are P Values)

Grade
5 7 9 11

STEP

Math .001 .001 .007 .001

Seience .00L .866 492 .013%

Social Studies . OOL 466 . 510 L4352

Reading . 001 .156 .185 .667

Listening .001 .178 .693 L0351

Writing . 001 .952 . 009 .653
SCAT

Verbal . 001 . 008 .00L .011

Quantitative - .001 .01k .039 .031

SES .001  .005 .008 . 008
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Source

Town X
Curriculum
x Race (TCR)

Race

Curriculum

Sex

Schools with-
in Towm A

Schools with-
in Townt B

Towr:

1.

2.

Table 31

Titles for Discriminant Functions Associated with

Significant Effects at Grades

Grade 5

General achieve-
ment and ability
plus SES

General achievement

and ability plus
SES

Reading, Writing,

and Verbal

General achieve-
ment and sbility
Sclence, Math,
Social Studies, and
Reading

. General achlevement

and ability

. Math, Social

Studies, and Verbal

Quantitative plus
SES

1.

Grade T

Listening and SES

 Math, Verbal,

Quantitative plus
SES

General schieve-
ment and ability

 Writing, Quanti-

tative, and
Science

Math, Listening,
Verbal plus SES

. Listening and SES

Listening plus SES

5,

,H L]

1.

T, 9, and 11

Grade 9

Reading and SES

Math, Writing,
Verbal plus SES

. Verbal, Quantita-

tive, and Resding

bwm&ﬁﬂwﬁm

Verbal and SuS

Math, Writing,
Verbal plus SES

Science, Listen-

ing, and Quantita-

tive

Grade 11

Mgth, Science,
Verbal, Quantita-
tive plus SES

Soeial Studies,
Reading, Writing,
Verbal, and Quanti-
tabive

Science, Writing,
and Quantitative

Listening and SES

Reading

SES
Listening, Writing,
Quantitative

Quantitative plus
SES
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Figure 24
Mean Scores of Negro and White Students on STEP Writing,

Science, Reading and Listening
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Figure 25

Mean Scores of Negro and White Students on SCAT Verbal and

Quantitative and STEP Social Studies and Math
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Figure 26

Comparison of Mean Scores on Two STEP Tests of

Studgnts in Each Town
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are reported. None of the two-way interactions was significant, for
example, and they therefore have been omitted., The absence of
certain significant differences is of interest, however, and will be
discussed later. Only the significant effects will be summarized in
the following paragraphs.,

Race. The main effect of race was signif icant, not only at the
grade 5 level but also at grades 7, 9, and 11, even after covariance
adjustments were made at each gfadé level for differences existing
at the previous grade levels. At grade 5, a geaeral achievement
discriminant function emerged, indicating that maximum diserimination
between the races was achieved by an approximately equal weighting
of all the SCAT and STEP test scores and, in additier., SES. The

univariate F ratios indicated that the dlfferenaes between all mean
scores were significant.

Figures 24 and 25 show the trend lines for each of the SCAT and

STEP subtests., The trend lines indicate that the meazn differences
between Negro and white students increase with passing time on almost
all of the tests. When covariance adjustments are made in the means,
however, it appears that on several of the tests the divergence in
each time' interval is no more than what we would expect on the basis
of the differences which existed at the beginning of the time
interval. In other words, there is a tendency for individual scores
to fan out in time, regardless of skin color. The high achieving

tudents gain at a higher rate than the low achieving students. For
egample, Figure 24 shows that the mean differences in STEP Social
Studies diverge from the seventh to the eleventh grade. That they
do is a fact which is edugatlcnally significant. When, however,
covariance adjustments are made in the means, the adjusted meams
are not significantly different, indicating that the observed dif-
ferences at the seventh grade level are probably attributable to
differences existing at the fifth grade level, that differences at
the ninth grade level are attributable to differences at the fifth
~and seventh grade level, and so on.

Not all differences could be attributed to previous status,
however. .- Both the univariate and multivariate analyzes indicate
that the adjusted SCAT Verbal and Quantitative and STEP Math score
means differ significantly over time, as do STEP Science at the
eleventh grade level and STEP Writing at the ninth grade level.

Estimating from the trend lines, the fifth grade Negro students,
pooled across all schools, sex, and curricula, were roughly one

yvear behind the white students in STEP Math and SCAT Verbal and
Quantitative, and the gap widened significantly on these three

tests as the two groups advanced in grade. By grade 11, the Negro
students were two to four years behind, &epending on Whlch of these
three tests were cited,

éln maklng campa:isans across STEP subtests one must keep in
mind that the scales are not horizontally equated, i,e., 2 scaled
score on one scale is not necessarily equivalent to the game
scaled score on another.
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Other main effects. Curriculum, sex, town, and schools within
each town QDHSlSLEﬂtly vielded significant efiecta when no adjust—
ments were made, as well as vhen covariance adjustments were made,
Focusing o.. those differences which have a2 bearing on the observed
Negro~white differences, we see that in both citin~s the schools that
were lowest in achievement were those with the highest proportion
of Negroes. In addition, three times as many white students were
enrolled in the academic program as in the non—academic.programs,
and twice as many Negroes were enrolled in the non-academic programs
as the academic programs. Thus, in interpreting the large dif-
ferences in ability and achievement between the races, one must
keep in mind that, to some unknown extent, the differences were
confounded with curriculum and school differences.

Town, curriculum, race interaction. The Town x Curriculum x
Race (TCR) interaction was significant at the grade 7 and 9 levels
when covariance adjustments were made for differemnces at the previous
grade levels. When no covariance adjustments were made, only the
grade 7 results approached significance. Examination of the dis-—
eriminant functions indicated that SES differences provided most
of the discrimination between the two races. STEP Listening and
STEP Reading did .provide some of the discrimination, however,
Figure 26 depicts the trend lines for.these scores. Note par-—,
ticularly: (1) the increased rate of growth for academic Negroes
relative to non—academic whites in Town A, but not in Town B, on
STEP Listening between grades 5-7, and (2) the increased rate of
growth for academic Negroes relative to non-—academic whites in
Town B, but not in Town A, on STEP Reading between grades 7-9.
Generally, the Negro Students in the academic programs have test
scores similar to the white students in the non-academic programs.
And generally, the Negro students in the academic programs have SES
scores similar to the white students in the non-academic programs
(see Table 28). Overall, the white non-—academics are more like the
Negro academics in SES than they are like the white academics.

Discussion

1. The test scores of white students were significantly higher
than the scores of Negro students at grade 5 on all tests of SCAT,
STEP, and a measure of SES. This finding is in agreement with the
results of most eross—sectional studies. Whether the relatively low
scores of the Negro students can be attributed to their relatively
low SES is an important but unanswered question. A check on the
within-group homogeneity of regrESslon indicated that the regression
slopes did differ significantly among the groups categorized by race,
sex, school, and curriculum, and thus, conventional covariance
adjustment for SES differences was not appropriate.

Moreover, one can question the logic.of the adjustment, even
if regressicns are homogeneous. . What basis is there. for asking how
Negroes would perform if only they were of higher SES when, in fact,
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they are not. As Lord (1968) has pointed out, the answer to the "if
only" questiocn depends on the method used to equate the mean scores
of the input variable which is suppcsed to be related causally to
the output variable., Surzly the causal network is more complex than
that implied by simple adjustments based on the linear correlation
between SES and test performance.

Also, one can question the appropriateness cf the SES measure
for the two ethnic groups. Does this one measure, based primarily
on occupational and educational differences, mean the same thing for
both Negro and white students? 1In conclusion, then, the authors
view the above result as a descriptive finding. It describes what
is, It does mnot, however, explain the why of what is.

2. BReyond the fifth grade, the initial gap between the mean
scores of Negro and white students widened on some tests in.the
battery and remained essentially the same on others. There was no
ctest in the battery on which Negroes performed better than whites.
Again, however, there are a number of possible explanations for this
finding. There ware, for example, significant differences in mean
achievement amorig the schools within each of the two cities of the
sample. At the high schocl level, the Negro and white students
attended the same schools but this was not necessarily true during
their elementary and junior high school years. Although some of
the elementary schools were fully integrated, most were populated
bty predominantly one group or the other. Even at the high school
level the proportions of Negro and white students attending each of
the six schools differed. If the quality of instruction differed,
this fact alone could account for the observed difference in
academic growth between the groups.

A se-ond alternative explanation concerns curriculum dif-
ferences in academic growth., There were substantial differences
between the academic and non-academic students in mean SCAT and
STEP scores and, again, the proportion of Negroes and whites en-
rollad in the two major curriculum groups differed. The majority
of the whites were in the academic program and the majority of
‘Negroes in the non~academic program.  Between grades 9-11 Negroes
and whites grew at substantially the same rates (when previous
differences in test scores were equated) on Reading, Writing,
Social Studies, and Listening. It seems possible that these
content areas might be part of the core curriculum to which both
academic and non-academic students are exposed. Whites grew at
a faster rate on STEP Math and Science as well as on SCAT Verbal
and Quantitative. The content areas which these tests assess-may
be ones to which academic and non-academic students are differ-
entially exposed, thus accounting for the differences observed.
In addition, curriculum membership in itself is a complex inter-
action of self-selection, counselor judgment, and school policy.
The observed differences are, therefore, as  confounded as school
differences, and the researcher is left with results to be ex-
plained rather than tested _hypotheses.
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The data indicate that even though whites grow at a faster rate
than Negroes on many tests in the battery, both Negro and white
subjects continued to gain and grow on all tests of SCAT and STEP.
There was no test on which Negroes or whites showed a decline from
one testing period to the next. This finding was true regardless
of the _.urriculum in which they were enrolled.

It has already been noted thatj; (a) the schools most heavily
populated by Negroes were the poorest performing schools on SCAT and
STEP tests——indicating that inappropriate teaching might be as
plausible a cause as poor learners; (b) the Negro sample is a lower
SES group .than the white sample. Considering these points, it should
not be urprising to discover that white students grow at a faster
rate on many tests than do Negro students. It is worth noting,
however, that in spite of the possible disadvantage mentioned above,
Negro students do show gains regardless of their curriculum.

Other results are also subject to cautious interpretation, and
uggest further research. Of particular interest are the interactions,
especially those which were not significant. There was no interaction
between curriculum and race, for example. In other words, overall
the academic growth of the Negro students relative to the white o
students did not depend on which curriculum they were enrolled in.
There was, however, a significant three-way interaction between town,
curriculum, and race. In view of the questions raised above, no
effort will be made to interpret this interaction. The possibilities
suggested by the interaction should, however, be investigated in
future research. Why do the Negro academic students show relatively
accelerated growth rates in one city but not the other?

w

in conclusion this research has four general points to report:

(1) At the fifth grade level there is a substantial gap
between the achievement of white and Negro students.

(2) The fifth grade gap was greatest in STEP Reading and
STEP Listening (measured ability to understand spoken
language) .

(3) On some tests the gap continues to widen thereafter.

{4) On other tests the Negro students exhibit grow.h which
parallels that of the white students, even though they
started out, at the fifth grade lavel, one or two years
behind the white students, (What if they had started
out equal?)

T-: the future, it is suggested that greater effort be made in
collecting data about the schocls and their programs in order to
gain a better understanding of circumstances and conditic .8 that help
produce the observed results.
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summary and Conclusion

In contrast tc past studies of Negro-white differences, most
of which have been cross~sectional in design, this study compared
longitudinally the academic growth of Negro and white students who
attended the same high schools and were enrolled in the same cur-=
ricula. As participants in the Growth Study, the students had
taken a battery of ability and achievement tests in grades 5, 7, 9,
and 11. At grade 5 the Negro students were one to two vears behind
the white students, and on most tests—-but not all-~the gap increased
over time. Analyses of covariance indicated, however, that usually
the gap was no more than would be predicted on the basis of the
initial differences in mean scores between the groups. The groups
also differed appreciably in socioeconomic status.
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Chapter 9

Antecedents and Patterus of Academic Growth of School Brépﬂutsl

Franklin R. Evans and Cathleen Patricl

The last 10 years have seen a sharp rise of interest in the
problem of the high school dropout. Much of the recent research on
drepouts, e.g., Schreiber (1967) and Stice and Fkstrom (1964), has
attempted to describe dropouts as they were i _he ninth or tenth
grades, or at the time they left schocl., Several significant patterns
have emerged from these studies. Dropouts are usually older than
their grade peers by more than a year, are one to two years below
their grade peers in reading level, do not participate in extra-
curricular activities, have poor Schcgl attendance records, and live
in lower socioeconomic environments than thcse who graduate.

Research has been concentrated on describing dropouts at the time
of school leaving rather than attempting to identify at an early age
those who are likely to later drop out of school. Little has been
said about the elementary school eharacteristics or the patterns of
early academic growth of school dropouts, with a few notable -excep-—
tiens. Bowman =2nd Matthews (1960), for example, in an eight-year
longitudinal study, used school records and interview data to inves-
tigate, among other things, the attendance patterns and the grade
retention records of dropouts. They found that dropouts were older
when they entered ‘school and had been retained four times as fre-—
quently as graduates. Carrino (1966) also used existing school
records to look at attributes associated with dropping out of school.
Among the variables he investigated were reading achievement, spelling
achievement, and word discrimination in the second grade; attendance
record in grades 1-3; and grade retention. He found that number of
absences in grades 1~-3 and later withdrawal were positively corre-
lated; dropouts had been absent three times as often as those who
were graduated (35.2 days to 11.7 days). He also found that a
second—-grade word discrimination test differentiated between drop-—
outs and nondropouts. Both of these studies showed that measurable
differences exist between these twc groups even in the carly ele-=
mentary sc .s0l years.

The present study was aimed at invoestigating some of the fifth-
grade achievement and aptitude variables which discriminated between
dropouts and nondropouts. Specifically, the variables -under consid-
eration were verbal (V) and quantitative (Q) scores on the School

lTh;s chapter is a: revision of a paper pféSEﬁted by the senior
author in a symFQSLum‘entitled "Explorations in Vocational Development
and Education'' at the 76th Annual Meeting of the American Psychological
Association, San Francisco, California, August 30, 1968.

129




and College Ability Test (SCAT), six achievement test scores from
the Sequential Test of Educational Progress (STEP), S's age at the
beginning cf the fifth grade, and a measure of academic growth ob~-
tained by subtracting each S's fifth—grade score from his seventh-
grade score on Qarrespandlng STEP tests. It was hypothesized that
the addition of this seventh-grade growth information would add to
the prediction of a dropout criterion, If this hypothesis were
true, it would indicacre that the dropouts' academic growth rate was
different from that of the nondropouts,

Sample

The base sample for the present study consisted of all the
1961 fifth—-grade students (N = 1459) from a Northeastern urban
school system who were tested as part of the Growth Study. Ap-
proximately 800 students who had not been retested in 1967 as
eleventh graders were identified from. the original sample of all
fifth grade $s tested in 1961. The school records of these students
were then consulted to find those students who had withdrawn from
school for reasons other than transfer to another school, illness,
or death. This procedure eliminated all but 88 persons Who were
then said to be true dropouts. It was addlticnally required that
the dropouts have data from the 1963 seventh—grade testing in order
to be included in the sample. This restriction reduced the size

of the dropout sample to 68. For purposes of comparison, a sample
of 81 students who had been retested in 1967 as eleventh graders
were selected to match the dropout safiple on sex, race, and the
elementary school attended in the fifth grade. These subjects were
randomly selected within the school by race and sex cells. For
example, if 1t was found that in elementary school A there were X
Negro male dropouts, then X Negro male nondropouts were also
selected from s=chool A. (In some cases all subjects in a cell had
to be selected, and in some cases there were not enough subjects to
match the particular cell of the corresponding dropout sample.)
Since the 23 elementary schools invclved were known to be neigh-
borhood schools, this matching procedure should have mlnimized an,
differences due solely to socioeconomic status. *

Theé dropouts in the sample were representative of those stu-—
dents in the school system who progressed normally (without retention)
from the fifth to seventh grades, and who withdrew from school before
their class finished the eleventih grade. The nondropouts were
representative of classmates of the same race, sex, and elementary
school attended who progressed without apparent failure from fifth

to eleventh grades..
Results and Discussion

- The variables under investigation, their means, standard devi-
ations, correlscions with the dropout criterion, and t~tests between
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dropout and nondropout group means are listed in Tahle 32. The mean
differences between dropouts and nondropouts are sigunificant (p < .N1)
for all of the fifth-grade variables., Age in fifth grade is the single
best predictor of dropping out of school (r = —.53), and age in com-
bination with any one of the fifth-grade tests yields multiple R's

trom .54 to .56, Thus, with just two pieces of readily available
fifth—grade data, from 29% to 31% of the criterion variance can be

accounted for, The test information, however, adds little to a
prediction based only on age at grade fiwe,

Dropouts are nearly a year older in fifth grade than their non-
dropout peers. The dropouts may have failed one or more grades or
may have started school later than their peers. The dropouts may
have had less ability or may have been less motivated to do well in
school than nondropouts. Another possible explanation is that grade-—
retenticn'acted to cause dropping out, rather than simplv predicting
that a student would eventually drop out of school. The important
finding is that the age discrepancy is apparent as early as the fifth
grade.

In order to test the hypothesis that fifth-to seventh-grade
growth adds to the prediction of who will drop out of school, the
subject's fifth-grade score was subtracted from his seventh-grade
score for each of the six STEP achievement tests, and this difference
was used as an independent variable in two additional analyses,
First, the multiple partial correlation of the set of six difference
scores with the dropdut eriterion was computed, with SCAT-V and SCAT-
Q partialed out of both the predictors and the criterion. The
multiple partial R in this case was .24, which was not significantly
different from zero. The same analysis was repeated, adding age in
fifth grade to the variables partialed out. The resulting R of .28
was also not significantly different from zero. From these analyses
it was ccucluded that growth in achievement from fifth to seventh
grade did not add any significant iaformation over that which was
already available in the fifth grade. It 1s interesting to note
that when both age and SCAT were partialed out, the correlation
inecreased over that obtained when only SCAT was partialed out.

This was prcbably due to age having a higher correlation with the ,
dropout criterion than with the set of difference scores, which
suggests that age acted as an indicator of a dropout's total depri-
vation, rather than just as an indicator of his poor school achieve-—
ment. One must also keep in mind that even though these values of

.24 and .28 seem relatively high, they are partial correlations.
Since we have already accounted for a significant portion of the
varlance by aga and fifth—grade SCAT scc:es, the relative increase

A look at the bottom portion of Table 32 supports the motion
that there are no differences in the rates of académic growth of
dropouts and nondropouts. The correlations of the raw difference
scores with the criterion range from —,16 to +.17. Also evident is
the lack of -significant mean differences in these .scores. These.
results provide no evidence.to support .the hypothesis of differ-
ential growth rates for these two samples.




Table 32

Means, Standard Deviations, Correlations and t-tests

Variable Dropout Nondropout
- = ' a b

Fifth Grade N X, S.D. N X S.D. r R tE =

Age 59 11.55 .To 81  10.62 T =53 mmmme STL20%
SCAT-V 67  2ka2.4s 8.03 78 248.33 10.63 .29 .54 3
SCAT-Q 6T 251.35 7.13 78 256.31  8.25 .30 .5k 3
STEP Math 68 239.46 8.k4 81 245.11 10.20 .30 .54 3.62%%
STEP Science 68  243.82 9,95 S 252.96  13.00 .36 .55 4
STEP Social

Studies 68 2k1.76 8.37 61 250.72 1l.46 40,56
STEP Reading 68  246.40 11.68 80 255.71 15.25 .32 .54
STEP Listening 68  260.29  10.54 81 265.56 11.35 .23 .54
STEP Writing 68  24k.,90 13.06 61 255.09 12.82 37 .55

.33%%
.08%x%
.90*

-

L TER¥

F N &=

Difference Scores

Seventh-Minus Fifth
STEP Math 65 10.05 13.10 78 10.49 9,82 .01 .23
STEP Science 63 - 14.06 10.60 79 10.54 9,21 -.16 -2.10

STEP Social
Studies 66 11.97 10.58 T8 9.45 8.18 -.13 -1.50

STEP Reading 6L 11,11  11.90 76 12.38 10.62 .03 .66
STEP Listening 59 7.90  10.99 ™ 10.7T  T7.79 17 1.77
STEP Writing 50 10,39 12.36 76 7.7€  9.9%  =.09 -1.36

%The correlation with the dropout eriterion (D.0. = 1, NDO = 2).
bThe meltiple R with the dropout c?iterion when combined with‘age.
**p < .001.

*p < .01.




From these results it can be seen that with data that are
readily available at the beginning of the fifth grade, persons who
are potential dropouts can b2 identified, and that waiting two vears
for additional information will not increase the probability of a
more nearly accurate identification, These and other data show
that: the differences exist early, perhaps even befcre fifth grade.

It 3eems reasonable, therefore, that programs which zre designed to
eliminate the differences which cause students to drop out of

school should also begin early, Further research efforts should be
aimed at identifying potential dropouts at an early agze, and devising

Summary and Conclusion

In an attempt to b.tter understand the phenomenon of early
school leaving ("dropping out"), relationships among several areas
of academic achieverent (STEP) and ability (SCAT) and early school
leaving were investigated. The study focused on early identification
of scheool dropouts using ability and achievement measures and '
growth from fifth to seventh grade as measured by difference scores
on several achisvement tests,

The dropouts were found to be about a year older than their
classmates in the fifth grade, and to score significantly lcwer on
several ability and achievement measures in the fifth grade., WNo
evidence was found to support the hypothesis that data relating to
a student's academic growth from fifth to seventh grads would sig-
nificantly increase the ability to predict future dropouts, or that
patterns of academic growth were different for dropouts and non-
dropouts.
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Chapter 10

Cultural Characteristics as a Moderating Influence on Expected
Achieverent Within a Curriculum Choice

Donald A. Rork and Franklin R. Ewvans

With the increased emphasis on efficiency in edueation today, it
becomes of great practical concern to know what determines how much a
student profits from his curriculum choice. It is of considerable im=
portance to be able to define and describe those measurable charac-
teristics of an individual's background which may interact with his
achievement in his selected curriculum., Such information is, of
course, necessary for effective and knowledgeable guidance and
placement decisions.

The placement problem is in general concerned with exposing
individuals to those "treatments' from which they will most profit,
subject to certain constraints within the system such as avail-
ability of treatments, ete. This is the traditional classification
problem. 1In its purest sense the problem is unsolvable~-in general
an individual will appear in only one treatment group, 5o criteriom
information is not available for him on all treatments. Thus, we
must develop methodology which enables us to make educated guesses

indeed in a different treatment classification. The study reported

in this chapter will propose and empirically test techniques for
arriving at compromise solutions to typical classification problems.

The major objectives of this study were to arrive at tentative
answers to the following questions:

(1) If the input with respect to past achievement as measured
by a battery of standardized tests is held constant (within a
curriculum choice), will it be possible to identify subgroups
(i.e., groups of individuals having homogeneous profiles on back~
ground information) which show significantly greater or lesser
achievement on the average?

(2) Are the same background patterns always associated with
overachievement, and conversely underachievement, independent of
curriculum choice? That is, are the cultural patterns with respect
to both level and shape associated with individual under- or
overachievement invariant across curricula?

(3) 1If (2) above is not true, or is only partially true, and
the attributes for success and/or failure are not consistent across
curricula, then it is hoped that the background profiles of those
individuals who do considerably less well than one would expect
from their aptitudes may, however, have similar profiles to a
success group in another curricula. - For example, success may be
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"achieved'' via many avenues while one's channels to failure may be
more or less limited, or vice versa, It should be made clear here
that our terms "'success" and ""failure'" within a curriculum are only
relative, and simply reflect whether or not a group's performance
with respect to schocl grades is better (or worse) on the average
tlian would be predicted from their 1nputs on past achievement test
scores.

Method

It is here that we choose to deviate from the more ''tradi-
tional' extreme group research methodology in favor of using
taxonomic techniques which form "matural' zroups of individuals
which are characterized by fregquently occurring background patterns
as defined by their responses to biographical items. That is, it
was felt that if one can divide the total sample into frequently
occurring homogeneous subgeclasses of individuals, rather than
defining groups which are extreme with respect to performance on
some criterion of interest, the prognosis for the generalization
of any subsequent findings would be significantly improved.

The usual extreme group approach begins by defining some
subclass of individuvals as being extreme or non—-representative
with respect to the very sample on which their associuted sta-
tistics are computed. Then, by some logic unbeknownst to these
authors, and which seems to run counter to what we know about
sampling theory, there is an expectation that these non—
representative results should replicate to another independent but
representative sample. The replication problem is further com-
plicated by regression effects towards the population means as
one attempts to replicate across samples drawn from the parent
population of interest. Needless to say, the regression phenomena
could have powerful effects in extreme group analysis, since the
typical measure used to define extreme groups is generally subject
to measurement error., Aside from the statistical inconsistencies
inherent in this methodology, there is also the practical question
concerning the usefulness of any results which only apply to a
unique and small proportion of the much larger population of
interest,

Thus the focus of this study is on the formation of clusters
of individuals within curricula, according to the similarity of
their multidimensional response patterns on biographical data.
Then the various groups of individuals are examined with respect
to their relative level of under— or overachievement.

1f the cultural or background patterns associated with under-
and overachieving groups are found to lack consistency across
curricula, it can be asked if there is an underachieving group in
one curriculum which is similar with respect to background patterns
to an overachieving group in another curriculum. If there is
indeed sufficient group overlap, we may expect to find a substantiali

135

147



number of indisvriduals in the underachieving group who are more like
the overachievers in another curriculum than they are like the
average underachievers in their own group. That is, if we plotted
the points for each individual in the multidimensional space defined
by the background variables, the points of many of the underachievers
would lie closer to the centroid (locus of maximum density) of the
overachievers than they would to the centroid of their own groups.

The formation of homogeneous subgroups within curricula was
accomplished through the use of a multiple moderator technique
(Rock, Barone, & Linn, 1967). This technique iteratively searches
among a set of background variables (up to a maximum of five) for
those particular variables, singly or in combination, which define
groups which in turn are characterized by differing relationships
between criterion and a system of predictor variables. The grouping
procedure used in the moderated regression is a modification of
Ward's (1960) hierarchical clustering procedure applied to five back-
ground response patterns. The procedure begins with g groups and
then forms g-1 groups, selectively collapsing groups which maximize
the between—to-within—-group sum of squares, and continues until the
researcher notices a large increment in the within—group sum of
squares (indicating the combining of two rather dissimilar groups),
and/or until the number of individuals within the smallest group
becomes large enough to providea satisfactory future astatistical
estimates,

Depending upon the particular objective of the svudy, any one
of three objective functions may be used with this technique.
Consistent with the purpose of this study, the objective function
was selected which was designed to identifw particular groups of
students characterized by within~group homugeneity with respect to
backgrounds, yet for whom the overall regression equation based on
a battery of achievement tests results in overpredictions or under-
predictions., It does this by grouping individwals according to
similarity of patterns of responses to background questions, and
computing the relationships between the mean grade point aver:age
(GPA) that had been predicted and the mean GPA that had actually
been obtained by that group., Subtraction of the predicted values
from the obtained values yields a mean residual, which is an index
of the amount of overprediction (a negative residual) or under-—
prediction (a positive vesidual) which characterizes that par-—
ticular grcup,

m
o

This function enables one to identify the groups which vield
the largest absolute differences in mean residual values. This
will result in a system of subgroups, two of which are of par-
ticular interest—-one that is characterized by overachievement,
the other by underachievement (Flaugher & Rock, 1969).

Having formed clusters of individuals who are characterized
by over— and underachievement within each curriculum, we then need
methodology to measure the relative similarity or dissimilarity of
the background profiles of the various groups. Since groups m:
be formed on the basis of up to five background variables, the
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problem becomes one of estimating the overlap among ihe multivariate
distributions associated with each group. The centour concept as
described by Cooley and Lohnes (1967), Rulon et al, (1967) appears
to be well suited for this problem.

The centour score provides a good index of the extent to which
an individual or group resembies another group, where the second
group's means and dispersions are known. The centour method may of
course be generalized to any number of variables. The,centour score
is the probabilityv of obtaining a larger chi-square (X ); thus the x
when an individual's scores are compared with the mean scores asso-
ciated with a particular group with a known dispersion matrix, the
less likely an individual having said sccres would be a member of
that population. More rigorous treatments of this application of
the maximum likelihood classification procedures may also be found
in Rao (1952) and Tatsuoka (1957).

Dzta for this study were taken from the files of the Growth
Study. Four high school curricula were selected for analysis:
academic, vocational, business and general, In order to get a
fairliy large sample with complete data cases, the subjects were
selected from three ditferent high schools. The sample sizes within
each curriculum were: academic, 550; vocational, 354; business, 314;
and general, 276.

Predictors

The predictors were scores on five of the Sequential Tests of
Educational Progress (STEP), which were administered when the students
were in the ninth grade. The five predictor scores included

,,,,,,

mathematics, science, social studies, reading and writing. The
criterion was senior rank in class which was subsequently adjusted
(Angoff, 1961) using the individual's School and College Aptitude
Test scores (SCAT), in order to reduce differences among schools
in grading practices, which may be due to differences in ability
inputs.

Background Varizbles

The background or moderating variables were selected on the
basis of past research (Rock, 1968) which seemed to indicate their
potential for acting as measures of motivation. Three of the five
items in particular have demonstrated moderator characteristics.

One of these items was an "Environmental Participation' scale
(Moderator 1), which was constructed in an effort to yield estimates
of the exposure of the individual to typical middle class experiences
and environmental stimulation. It is hypothesized that poverty of
experiential stimulation rather than socioeconomic class would have
the greater moderating effect on the regressions. The remaining

two "motivation' type items were standard "'family press' type
biographical iteins which were concerned with the parents' attitudes

Q
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toward school achievement (Moderator 2), and the father's attitude
toward continuing on to college (Moderator 3). The fourth bio-
graphical item was concerned with the amount of nonschool related
reading done, and the fifth (potential moderator) asked about time
spent on, as well as interest in, vocational or technological type
activities such as repairing cars, machinery, etc.

The moderated regression technique was run independently
within each curriculum sample. Since the sample sizes were not
sufficiently large to allow splitting into random halves within
curricula, stability of the results must depend on whether or not the
variocus success and/or failure patterns could be replicated across
curricula.

Results and Discussion

Table 33 presents an 8 x 8 matrix of centour scores which
indicate which of the over— and underachieving groups are most
similar or dissimilar to each other, based on their group means, on
the five biographical variables. Within each curricula in Table 33
there is a column of centour scores for the overachieving group and

for the underachieving group., An entry cjk in the matrix of centours

indicates the centour score associated with group k in the group j
dispersion. For example, Cqq indicates that an individual having

group 1 mean scores, an overachiever in the academic curriculum, is
closer to the centrcid of group 3 than are 98% of the individaais
in group 3. Conversely, €13 indicates that an individual having

group 3 mean scores lies closer to the center (centroid) of group 1
than do 89% of the members of group 1. More simply, if you wish

to know which groups the underachievers in the vocational cur-
riculum are most like, you would simply go down column 4 noting the
largest entries. Thus high values on the off-diagonals indicate a
high degree of overlap between the corresponding groups. Lack of
symmetry in the appropriate off-diagonal elements, e.g., Ci3 # C3q

is due to differences in dispersions for the paired groups.

A closer inspection of Table 33 shows that in general the
overachieving groups show considerable similarity with respect to
response patterns on the background items. ' That is, the over-
achievers within any one curriculum were far more like the over-
achievers in another curriculum than the underachievers in their
own or any other curriculum. In 12 possible comparisons (i.e.,
the overachieving group from each one of four curricula with the
overachieving groups in the remaining three curricula) 10 yield
centours in excess of 80. It was also encouraging to note thzi,
with the possible exception of the general curriculum, the centour
scores indicate that the background patterns for the overachievers
in any one curriculum were considerably dissimilar to those of the
underachievers when past achievement is held constant.
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In an attempt to present a more familiar index of the extent
of separation of the under~ and overachievement groups within
curricula than that provided by the centour score, muitiple cor-
relations were computed between a criterion of group membership
and scores on the five background variables. The multiple corre-
lations were .82, .88, .81 and .77 for the academic, vocational,
business and general curriculum samples respectively. As the
centours also indicated, the background wvariables do significantly
discriminate between the under— and overachievers within cur-—
ricula,

At first glance, there appears to be no consistent background
pattern associated with the underachievers. However, as we shall
see later on, the low centours between underachieving groups are
primarily due to differences in level, rather than in the patterns,
of responser 5 the background questiounns. The consistency in the
similarity o. backgrounds among the overachievers with respect to
both pattern and level, as compared to the relative lack of simi-
larity among the underachievers, suggests that the ''paths to
success'' may be somewhat limited while there are more 'roads' to
underachievement.

Table 34 shows the centroids or vector of means for each of
the over— and underachievers within curricula. Three of the five
background means demonstrate a consistent pattern which is repli-
cated over all four curricula. That is, for all four curricu.a,
when past achievement is held constant the underachieving (1) tend
to spend more time on nonschool related reading, (2) tend to have
fathers who discourage their continuing on to college (high scores
indicate less encouragement) and (3) spend more time on vocational
or technological type activities. It should be pointed out here
that it is the multidimensional pattern of the three background
variables, rather than any one alone, which differentiates the
under— from the overachievers. In fact, when individuals are
grouped according to the level of extracurricular reading alone,
the more active readers tend to overachieve in both the academic
and vocational curricula. There is no such clear differentiation
in the general or business curricula, It is possible that the
incongruous combination of interest in nonschool-related reading
and relatively negative family press may prove somewhat debilitating
with respect to achievement in expected academic subject matter.
It also should be noted here that reading achievement as measured
by the STEFP reading test has been held constant within curricula
in the model used in this analysis. This, of course, suggests
that given the same reading achievemert level, those individuals
who repcrt spending considerable time on nonschool-related reading,
in conjunction with the previously specific pattern on background
variables, achieve less well than expected. As a result of
ivoking at such complex interactions, one begins to understand
why our relatively oversimplified standardized test battery pre-—
diction models may often fall short of the desired accuracy for
any omne given subset of the population of interest.
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Indication of the relative contributions of the three back—
ground variables to the discrimination between grcocups charac-—
terized by over- and underachievement within curricula was ob-
tained from inspection of the standardized partial regression
weights from the multiple correlational analysis referred to
earlier, The fifth moderator——time spent on vocational or
technological extracurricular activities—-has a statistically
significant regression weight in all four curriculum samples.
Reported time spent on nonschool-related reading and father's
attitude towards continuing higher education were statistically
significant in three of the four and two of the four curriculum
samples respectively. The underachievers appear to spend con-—
siderable time on technological activities and reading material
that evidently are not rewarded in the normal school grading
practices. The fact that underachievers tend to report a lack
of '"family press'" towards continuing education has also been
reported in a previous study of over— and underachievement
(Rock, 1968). A high level of extracurricular activities of a
more general nature were found to be related te underachievement
in another earlier study by Flaugher and Rock (1969). Further
inspection of Table 34 indicates that although underachievers
demonstrate a consistent pattern with respect to three of the
background variables, the relative levels vary from ecurriculum
to curriculum. This, of course, contributes to the lower
centour scores among the underachievers.

Since most of the overachieving groups looked only like
other overachieving groups, the attempt to find an underachieving
group which looked like aa overachieving group in another cur-—
riculum was not especially successful. However, the under-
achievers in the academic curriculum did show =xrensive overlap
with respect to background response patterns with <*he over-—
achievers in the vocational curriculum. That i= inspection of
Table 33 indicates that the centroid of the academic under—
achievers is closer to the centroid of the vocational over—
achievers than approximately 83% of the members of that group.
However, any meaningful comparison across curricula would have
to include aptitude information in addition to background
patterns,., That is, an underachiever in the academic curriculum
could have the same background pattern as an overachiever in the
vocational curriculum, yet his aptitudes may still be inappro-—
priate. Since there was no opportunity for replication of this
finding in this study, these results can only serve as a means
for future hypothesis generation.

Summary and Conclusion

Methodolegies were proposed for combining background and
aptitude and/or achievement information in an approach to the
classification problem using the concept of under- and



overachievement., The methadologies were applied to independent
samples from four high school curricula. The results suggested
that when past achievement and/or aptitudes were held constant
(1) groups chavacterized by overachievement in all four cur-
ricula had similar backgrounds as defined by their level and
pattern of response to five biographical items, (2) groups
characterized by underachievement in the four curricula ap-
peared to have similar response patterns but had more variation
with respect to level, and (3) underachieving groups, regardless
of curricular choice, reported. that they spent more time on
extracurricular technological prejects than did overachieving
groups. To a somewhat lesser extent, underachievers tended to
have fathers who discouraged their going on to college and the
underachievers also tended to spend more time on extracurricular
reading.

The results also suggest that the ''matural" grouping
technique proposed here may increase the possibility of rep-—
lication from sample to sample, while not leading to partic-—
ularly execiting or extreme results within any one given sample.
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Chapter 11

College or Employment and the High School Cuririculum

Jonathan R. Warrenl

Since the turn of the century, secondary education in the
United States has operated as a dual system. Some students are
to be prepared for college; others are to be prepared for em-
ployment, citizenship, and homemakirg. Although the point has
been and continues to be disputed, the two klnds of preparation
presumably require different curricula.

The dual curriculum was largely an outgrowth of the sharp
increase in high school attendance in the 1890's, when the high
school population increased 250 percent (Krug, 1969). No com—-
parable increase in college attendance occurred until the decade
of 1955 to 1965. During the first half of the present century,
then, although debate over the issue was lively, justification
for a dual high school curriculum was not difficult to provide.
No one questioned the appropriateness of the high school's
role in preparing students for college. But since only a
minority of high school graduates went to college, a separate
curriculum for the non—-college-bound also seemed appropriate.

Part of the curricular debate in the early 1900's was
over the extent of differentiation that should be provided.
Commercial, trade or vocational, agricultural, homemaking, and
general currlcula have all held strgng pgsitlgns thrcugh the:

currlculum. Yet d;£:3fentlatign among ‘the various néﬂﬁQDllEEE’
preparatory curricula has never been great, compared with \
their differentiation from the college-preparatory curriculu@
(Kliebard, 1968; Krug, 1969). With respect tc academic ap- \
titude and achievement, for example, mean scores in the
non—college curricula tend to cluster tagether ‘'while the
ccl;egEEPreparatary mean is substantlally higher (Ccoley &
Lohnes, 1968; also see Chapter 6) . Decisions early in high school
between a callege—prepatatnry o¥ ncngccllegEEpreparatﬂry cur—
riculum have been considered particularly important because
of their lmpllcatlcns for later career decisions, while.
choices from' among the several ncneccllege curricula are less
critical (Katz, 19633) . ,
The now traditional curricular split early in high
school between those baund for college and all others may no
longer be defen51ble- The ‘recent acceleration in college

lCathleen Patrlck in programming the analyses carried
out, very ably played an essential part in the study here
reported.
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attendance, a shifting association between education and occu-
pational accomplishment, and changes in the structure of higher
education all raise new questions about the usefulness of a

distinction in high school between the college-bound and the
non—college~bound.

Nationally th=z ratio of iall college entrants to high
school graduates of (he preceding June is estimated at .60,
compared with .35 in 1940 (American Council on Education, 1970).
Whiie the proportion of high school graduates who go to college
has risen substantially in recent years, about 40 percent still
can be expected not to enter college. While dwindling in
number, the non-college—bound students seem still numerous
enough to justify curricula that are not explicitly directed
toward college preparation. But identifying who will and who
will not enter college in time to adjust their high school
programs accordingly is as difficult as it has ever been.
Moreover, as the proportion of college—going high school grad-
uates climbs, early identification of the college-bound stu-—
dent becames more difficult, and Lihe number of college entrants
who do not stay beyond a term or two grows as well. The
value of a three-year high school curriculum to prepare stu-—
dents for an uncertain entry inico college and a stay that may

be no longer than a few months seems questionable,

That an increasi.gly complex technology requires a better
educated labor force is so commonly stated as to have become
trite (Burt, 1967; Stambler, 1965; Venn, 1964). Yet the
nature of the association between level of education and occu-
pational performance is beginning to be examined more criti-
cally than in the past (Berg, 1970; Lecht, 1967; Wolfle,

1970) . One view holds that a college degree is growing in
importance as a requirement for an increasing number of entry
occupations. Another view acknowledges that the first view
is true, but only in a de facto sense-~thez formal education
of college is considered not intrinsically necessary in many
jobs that require a college degree for ent.y. Neither view
denies that the average complexity of jobs is growing and
that some kind of systematic occupational training is widely
necessary (Lecht, 1967; Myrdal, 1965),”they differ in the role
seen for schools and colleges in accupaﬁicnal preparation.
Even those who consider a college education an artificial
Iéqulrement for many Jﬂbs agrse that high schaal graduaﬁiﬂn‘

caticn. The diversity of pragrams and purpgses at that lavel
however, makes college preparation in the traditional high
school mold too narrow 2a goal.

The recent burgecning junior coil lege mcvament and the
pressure for open admission to public four-year gcileges are



two developments that are changing the structure of higher edu-
cation., College—level institutions of all types are under
pressure to admit students who either choose not to, or are
unable to, perform in ways traditionally expected of college
students. Colleges adapt to the influx of students who are
poorly qualified in the usual academic sense, either by re-
laxing academic requirements cr by broadening the type of
instructional program offered. The result is further diversity
in college programs. If the purpose of a high school curric-
ulum is to prepare students for college, a uniform, undiffer-
entiated curriculum for that purpose seems unrealistic.

All these develiopments, then--the growing proportion of
high school graduates who are entering college, the growing
complexity of jobs at all levels, and the increasing diversity
of college-level programs—-make the curricular distinction in
high school between those who are college-bound and those who
are not seem rather dubious. The present report, in describing
the associations among high school curriculum, post-high-school
activities, socioeconomic background, and academic aptitude,
examines further the college/non-college distinction in high
scheol curricula. The data will be examined in realation to
two questions:

1. To what extent can post-=iigh~school behavior be
usefully and unambiguously classified as college
versus non-college?

2. How is the high school curriculum associated with
post~high-school behavior in conjunction with the
student's socioeconomic background and academic
aptitude?.

The high school graduates studied

The entire high school graduating classes of 1967 from
26 high schools in 17 communities from coast to coast were
surveyed in the late spring of 1968, almost a vear after
graduation. The communities were chosen not as a sample from
a defined population of communities, but as a diverse group
with respect to size, type, and location, that could be
expected to reveal a wide range of school and pest-school
patterns of performance. Respocnses indicating post-high-school
activities were received from 5,542 graduates~-76 percent of
a total high school senior population of 7,282. Data on high
school curriculum, aptitude, and social class had been collected
from the same students when they were in the eleventh grade.



Educational attainment

The student characteristics most commonly studied in re-
lation to performance both during and after graduation are
academic aptitude, sex, and socioeconomic status or social class.
These variables are widely known to be associated with high
schooi curriculum (Flanagan & Cooley, 1966; Greer & Harbeck,
1962; also see Chapter 6) and with college attendance (Douvan & Kaye,
1962; Duncan, Featherman & Duncan, 1968; TFlanagan & Cooley,

1966; Schoenfeldt, 1966; Sewell & Shah, 1967; Trent & Medsker,
1968). Yet the individual and interactive effects of these

variables in their association with educational attainment are
difficult to distinguish in the tot " network of relationships.

One method for estimating the direct and indirect effects
path analysis (Borgatta, 1968; Duncan, 1966). Path diagrams,
as in Figure 27, indicate the presumed direction of causality.
The path coefficients indicate tlie amount by which the variable
at the head of an arrow iz changed, independently of other
effects, by a unit change in the variable at the tail of the
arrow, when both variables are expressed in standard scores.

For computing the path coefficients of Figure 27, edu-
cational attainment was measured in terms of the following set
of five ordered categories:

l. Not in college, no plans for college
2, Not in college, plans to enroll later
3. In college, probably will not complete four-year degree

4. 1In a two-vear college, plans to complete a four-year
degree

5. In a four-year college, plans to complete a four-year
degree.

The above scale makes no distinction between those in two-
yvear and four-year colleges who do not plan to complete a degree.
This acknowledges the attendance in four—year cclleges of some
students who plan only for a limited college experience without
a degree. They use the four-year college (or, more likely,

a state or municipal university) as if it were a two-year college.
The distinction between attendance at two-year and four-year
colleges among students saying they plan to complete a four-

year degree is intended to account for the large proportion of
junior-coliege students who say they plan to complete four years
of college but who never actually transfer.

The scale is partially based on plans as well as on
actual educational attainmeat. Even the plans, however, re-
flect a year's experience in college. Plans that might have
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been nebulous at high school graduation can be expected a year
later to have been modified in accordance with the intervening
college experience. Plans at that point for a four-year
degree might reasonably indicate a higher level of actual ed-
ucational accomplishment than would plans for only limited
further college attendance.

High school curriculum was scored either college-
preparatory or non-college-preparatory becausec of the sharp
distinction between those two categories as compared with
distinction among the several noncollege curricula. In some
instances, however, the distinection was blurred, as in the
case of an agricultural curriculum that leads into a college
of agriculture. Data from students who could not be unambig-
uously classified into a college or non—college cuiriculum were
discarded.

Sociceconomic status was scored on an index having values
ranging from 11 to 77, based on scaled values for the father's
occupational level and education (or the mother's education

if the father's education was unknown). The Verbal subtest

of the School and College Abilities Test (SCAT) administered

in the eleventh grade provided the measure of academic aptitude.

Correlations among the four variables and means and
standard deviations are shown in Table 35 The path diagram,
with coefficients for men and women entered separately, is shown
in Figure 27.

The path coefficionts are quite similar for men and women
in their relative magnitude, even though the genexrally higher
correlation coefficients for the women, shown in Table 35,
lead to somewhat higher path coefficients. For both sexes,
aptitude affects both the high school curriculum entered and
educational attainment after high school, as does sccio-
economic status tc a much smaller degree.

For men, the independent effect of aptitude on educational

" attainment through the first year after high school is about

as strong as the effect of curriculum. Among women, the cur-—
ricular effect is stronger than the independent effect of
aptitude. TFor both sexes, socioeconomic status has a smaller
but still. appreciable effect on educational attainment.

The role of aptitude and social class in affecting choice
of curriculum enlarges their total effect on post-high-school
educational attainment. Determiners of high school curricular
choice, however, are not central to a discussion of outcomes
of the curriculum followed. More pertinent is the effect on
educational attainment of undetermined variables, represented
in Figure 27 by the variable V. 5lightly more tha.’ 30 percent
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Table 35
Correlation Coefficients, Means, and Standard Deviations for
Educational Attainment, High School Curriculum, Academic

Aptitude, and Socicecnmomic Status by Sex

Socioceconomic High School Educational
Aptitude Status Curriculum Attainment
Aptitude 1.000 .269 472 454
Socioeconomic
Status .306 1.000 . 264 .289
High School
Curriculum .520 .325 1.000 .480
Educational
Attainment 448 .383 .590 1.000
Men (N=1948%):
Mean 286.0 45.1 0.69 3.43
Standard Dev. 14.8 17.1 0.46 1.61
Women (N=23523):
Mean 284.5 42.8 0.56 3.01
Standard Dev. i4.6 17.3 0.50 1.73

Note. —-—Correlations for men are above the diagonal; for women,
below.
N's vary across cells because of missing data. Those

shown are the numbers of respondents to the post-high-
school survey. Other N's are generally larger.
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of the variance in educational attainment for the men, and 40
percent for the women, can be associated with the combination
of aptitude, social eclass, and high school curriculum. These
probably are underestimates, however, because they require an
assumption of perfect reliability in all the measures involved
when, in faet, every measure has some error associated with
it. Further, the "variance" in an ordinal scale is difficult
to interpret, and a measure of educational attainment on which
the intervals were equal might give different results. Never-—
theless, the combined effects of high #chool curriculum,
aptitude, and social class seem rather small in relation to
the effects of other unknown variables.’

Educational attainment is somewhat more predictable for
women than for men, with @lmost half its variance attributable
to curriculum, aptitude, and social class. The strong cur-—
ricular effect for women is due primarily to the large pro-
portion of women who follow a non—college business curriculum,
and then go directly into employment after high school.

Post-high-school activities

The most effective tie between high school curriculum
and post-hizh~school activities seems to be in the high school
programs that prepare girls for office and clerical work,
Large proportions of girls go from those programs into related
employment, Statements of their work activities by employed
persons three years out of high school--another group surveyed
in the study--indicated office and clerical jebs te be by far
the most common type of employment held by either men or
women. Relatively few men, however, had had the clerical
training found in girls' business curricula.

College—-preparatory curricula, for those who follow an
academic program in college, may also be closely tied to post-
high—school activities, since a large proporiion of those from
a college-preparatory curriculum do enter college. But the
relationship may be less close than it appears. The diver-
sity of college fields and programs to which a relatively
standard college-preparatory curriculum is expected to lead
makes questionable the effectiveness of the high-school-to-
college match. In contrast, the clerical activities of office
jobs can be closely related to a business curriculum.

Tables 36 and 37 show the numbers of high school grad-
ates, separately for each sex, in each cell of a three-way
breakdown by post-high—-school activity, curriculum, and
socioeconomic status. The total number of persons repre-
sented is smaller than that on which the preceding path

Eﬂ
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Table 36

Frequencies of Post-High-School Activity by Curriculum,

Socioeconomic Status and Sex

Post—High-School Activity Curriculum
Academic Voecational General Total
Business
Men

High Socioeconomic Status

Student 467 54 50 571
Employed 54 41 31 - 126
Military 25 18 6 49
Unemployed 30 5 9 44
Total 576 118 96 790
Low Socioeconomic Status
Student 198 54 22 274
Employed 52 62 49 163
"Military 24 24 10 58
Unemploved 17 6 7 30
Total 291 146 88 525
All Men 867 264 184 1,315
Women

High Socioeconomic Status

Student 514 34 27 575
Employed 64 75 40 179
Housewife 28 is 13 56
Unemp loyed 29 14 7 50
Total 635 138 87 _ 860
TL.ow Socioceconomic Status
Student 209 41 i6 266
Employed 51 204 47 , 302
Housewife 35 37 34 106
Unemployed 26 24 12 62
Total 321 306 109 736
All Women 956 444 196 1,596
152

164



Table 37
Adjusted Frequencies of Post-High-School Activity
by Curriculum, Socioeconomic Status and Sex

t—-High—School Activity Curriculum

!
o]
[y

Academic Vocational General Total

Business
Men
High Socioasconomic Status .
Student 403 146 197 746
Employved- 47 112 124 283
Military 21 49 24 94
Unemployed 27 14 36 77
Total 498 321 381 1,200
Low Sociceconomic Status
Student 206 176 105 487
Emplovyed 54 204 234 492
Military 24 79 47 150
Unemploved 18 20 33 71
Total ' 302 479 419 1,200
All Men 800 800 800 2,400
Women
High Socioeconomic Status
Student 447 66 117 630
Employed 56 148 174 378
Housewife 24 29 56 109
Unemployed 25 27 31 83
Total 552 270 378 1,200
Low Socioeconomic Status )
Student 161 71 62 294
Employed 40 352 182 574
Housewife 27 65 132 - 224
Unemployed 20 42 46 108
Total 248 530 422 1,200
‘All Women £00 800 800 2,400
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analysis was based, consisting of the 57 percent of the total
sample who had responded at the same time the analysis was made.
The path analysis includes the additional 19 percent who re-—
sponded later,

For these breakdowns, three categories of curricula were
used, differentiating a general curriculum from vocaticnsal
curricula for boys and business or commercial curricula for
girls. Post-high-school activities—--whether in college, em-
ployed, in military service, unemployed, or a housewife-——rather
than educational attainment, represented the outcome wvariable.
Military service was not included as a category for women; the
few women who did fit that category were excluded from the
analysis. And housewife was not considered a reasonable category
for men, even though a few of the unemployed men were married
and may have staved home while their wives worked. The socio-
economic scale was split into only two categories-—-~high and low--
to give every cell an expected frequency of at least 5.

The cell frequencies of Table 36 show clearly that the
typical person, among both men and women, was someone above the
middle with respect to social class who graduated in an academiec
curriculum and went to college. This type of person accounts
for 36 percent of all the men and 32 percent of the women.
Another 15 percent of the men and 13 percent of the women from
the lower socioeconomic levels also went from an academic cur-—
riculum in high school into college. The only other large group,
consisting of 13 percent of the women, were from lower socio-
economic levels, graduated from a business curriculum, and
were employed.

Comparison of the figures in the table, and cof the per-
centages jusi: given, is difficult because of the different total
numbers of subjects in each curriculum or social class category.
More college students came from the academiz curriculum than
from the other curricula, but more high school graduates were
in an academic curriculum to begin with. Citing percentages
rather than frequencies helps, but a number of different bases
(total number in a curriculum, total numbar in a current post-
high-school activity, total number in a given social class
level, total ef all respondents, etc.) can be used to compute
the percentages, each one providing a different kind of infor-
mation.

To make interpretsation simpler, the cells of Table 36
vvere multiplied by a suitable constant to make the social
class and curriculum totals for each sex equal, while pre-
serving the relationships among the individual cells. This
procedure shows the cell frequencies that would have existed
if the number of students from each level of social class and
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ach of the three curricula had been equal, and if the

from e

relationships among curricula, social zlass, and current
status remained as indicated by the original data (Mosteller,
1968) .

The results of this adjustment are shown in Table 37
The overall column totals have been adjusted to a constant
800 people of each sex in each curriculum, and 1,200 at each
social class level. The teotals in each cat=gary of post-high-
school status were left free to fluctuate, retaining their
original relationship to social class and curriculum as the
social class and curriculum frequencies were adjusted. If no
relationship existed among the three variables, the cell fre-
quencies would all fluctuate randomly sbout 100. Direct
comparisons of the adjusted frequencies in each cell are there-
fore possible.

The effects of the adjustment can be illustrated by
comparing the top row of Table 37 with the top row of Table
36. The actual frequencies of Table 36 show that, among men
from the upper sacial class levels, nine times as many college
students were from a college—preparatory curriculum as from

either a vocational or general curriculum. The adjusted
figures of Table 37, hgwever, show that if equal samples of
men had been drawn ftﬂm ach curriculum: and from the upper and

loweyr portions of the SGClQEFDnGmiC scale, the number of

college men from the upper social class levels and an academic
curriculum would have been only two or three times as great

as the number from either non-academic curricuium, and not

much larger than ihe total number from non—academic curricula.

The numbers of college students from non-—academic curricula are
greater proportionally than the actual frequencies make them

appear because of the small total number in the non—academic curricula.

At the lower socioeconomic levels, the relationship
between curriculum and college attendance is still weaker.
If social class and curriculum categories are equalized, about
35 percent more college students in the lower portion of the
socioeconomic scale appear from nanﬁagademlc curricula than
from a college—preparatory :urrlculum.

Hn\

ficulty in QndarstahuLug what is implied by the large
numher uf male college students from non-—college—preparatory
curricula illustrates some of the difficulty inmherent in a
ca;lega/nan—ccl]ege curricular distinction in high school.
Graduates of vocational curricula who entered occupational
programs in junior ccllégés, perhaps closely related to their
high school programs, make up some of the college students
from vocational curricula. Nevertheless, even the occupational
programs in junior. colleges often include academic requirements
that parallel the freshman English and mathematics requirements
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in four-year colleges. With two~thirds to three—~fourths of
junior college students at least nominally in transfer programs,
a very small proportion of the college students in the present
study can be considered to be following a program for which a
non—college high school curriculum gave them appropriate prep-
aration.

Men and women from the college-preparatory curriculum
entered college in approximately equal proportions——77 percent
of the men and 76 percent of the women. But from all curricula,
64 percent of the men and 53 percent of the women entered
college. The overrepresentation of men relative to women
entering college is attributable, in this sample, entirely to
graduates of wvocational, business, and general high schoel cur-—
ricula. Whether academic curricula do their coilege-—prepar-
atory job well or not, they show no sex bias.

The business curriculum for women also seems to be rea-
sonably appropriate. In view of the number of women likely to
be following a business program in college, finding 17 percent
of the women graduates of 'a high school business curriculum in
college seems reasonable.

The range of activities of general curriculum graduates
of both sexes, and of male vocational curriculum graduates,
indicates that these ecurricula must provide quite diversified
kinds of preparation if they are to be effective., Among men,
excluding those in military service, the proportion of general
curriculum graduates who entered college is mnearly equal to
the proportion who entered employment. Among the women, more
general curriculum graduates entered employment than entered
college, but only 24 percent can be classified as primarily
housewives. Even three years after high school graduation,
only 25 percent of the women general curriculum graduates in
two large cities could be classified as housewives. A general
curriculum must therefore be what its name implies——a broad
preparation for whatever activity its graduates should later
select, It cannot just prepare women to be housewives aud

consumers or men to be employved in low~level, nontechnical jobs.
Whether a single curriculum that is essentially uniform in its
content can effectively accomplish the various purposes of a

general curriculum seems questionable.

A vocational curriculum for high school boys must serve
the same varied functions that a general curriculum serves.
More than 40 percent of the male graduates of a vocational
curriculum, but only 17 percent of the women business graduates,
enteraed college.
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Interaction effects

The figures in Tables 36 and 37 show quite clearly that,
one vear out of high school, most of the college students had
come from an academic curriculum, and that more were from the
upper socioeconomic levels than ffﬂm the lower. This is hardly
surprising. Whether social eclass and high school curriculum
interact in their effect on ccllege attendance is not so obvious.
Is their effzct simply additive or does one either amplify or
resirain the effects of the other? The path analysis of Figure
27 separates their effects but does not show their interaction.

Chi—squares computed for the three—-way table of post-high-
school status by curriculum by social class (Winer, 1962, pp.
629-632), separately for each sex, showed all two-way inter-
actions to be statistically significant, as is obvious simply
from inspectior of the table. The . three—-way interaction was
not statistically significant. No two variables, therefore,
interact in their effect omn the third; they simply add their
independ a2t effects. A boy in a high socioeconomic level, for
example, who has followed a vocational curriculum in high school
has the same advantage due to social class over his vocational
curriculum peers in the likelihocd of his college attendance
that high social class gives to college-—-preparatory students.
His enrollment in a vocational curriculum neither reduces nor
enhances the influence of socioeconomic status on college
attendance. -

Three vears after high school graduation

At the same time the data just reported were being col- .
lected, similar information was collected from the graduates
of two years earlier, in 1965, from the high schools in two
of the larger cities in the study, one in -the East and one in
the West. Ouestionnaires were sent to 1,639 graduates of four
high schools in the Eastern city and to 2 631 graduates of six
high schools in the Western city. Ccmplated questionnaires
were received from 1,010 or 62 percent, of the Eastern graduates
and 2,048, or 78 percent; of the Western graduates.

Because the persons in this analysis had been out of high
school three vears instead of one, the more detailed ordinal
scale of educational attainment described below was used.
1. No college experience; mno plans for college
2. No college experience; plans to enter college
3. Less than one year of college completed; not now in
college '

4. Less than one vear of college completed; still en—
rolled in college

5. One but less than two yvears of college complileted; not
now in college
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6. One but less than two years of college completed;
still enrolled in college
7. Two or more years of college completed; not now in
college
8. Two or more vears of college completed; still in
ccllege, but a degree unlikely
9, Two or more years of college completed; still in
college; plans to complete a four-year degree
i0. Two or more yvears of college completed; still in
college; plans for graduate study.

Frequencies and percentages of persons in selected inter-
vals on the scale above, for the two cities and both sexes,
are shown in Table 38  Immediately apparent are the small dif-
ferences between sexes in either city and the substantial
differences, for both sexes, across cities. In the Western
city, where several junior colleges and four—year institutions
are within commuting distance, all but about one—-fifth of both
men and women had had some college experience. In the Eastern
city, where the only institutions of higher education are a
small two-year extension center of the state university and two
small Catholic colleges, over 40 percent of the men and more
than half of the women had had no college experience.

The differences between the cities are smaller at each
higher level of educational attainment, but are still present
at the highest level. The percentages of men planning on grad-
uate study are 15 and 20 percent in the Eastern and Western
cities respectively. Corresponding figures for the women are
6 and 14 percent,.

The ambiguity inherent in designating high school students
as college-bound or not is illustrated in the data summarized
in Table 38. From about 25 to 40 percent of the high school
graduates, depending on sex and city, had been college students
during all or most of the three years since leaving high school.
But another 20 to 40 percent, again depending on sex and city,
had been in and out of college, some having started and stopped
and others having entered late. Students currently in college
but having ¢ompleted less than tweo years, indicating a late
start or some other delay, made up from 2 to 12 percent of the
four groups. The larger proportions of current but delayed
students were in the Western city, where a variety of institu-
tions of higher education are available.

Path diagrams, showing the effects of academic aptitude,
socioeconomic status, and high school curriculum on educational
attainment three years after high school graduation are in
Figure 28, The path coefficients leading to educational
attainment three years after high school show the same general
order of magnitude as those associated with educational attain-
ment one year after graduation. High school curriculum has a
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Table 38
Educational Attainment by City and Sex
Eastern City Western City
Men : Women Men Women
Educational ) , , ol
Attainment N % N y4 N A N Z I~
Two years of college
or more; still in _
college 146 34,6 124 26.2 177 42.5 209 36.6 o
E,
Some college, but not -
now enrolled 95 24,5 91 19.2 161 38.8 - 239 41.7
No college experience - 181 42,9 259  54.7 78 18.8 124 21.7
Total 422 100.0 474 100.1 416 100.1 572 100.0
f
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substantial effezt, but extraneous variables are required to
account for more than half of the variance in educational at-
tainment.

Discussion

The data on post-high-sc¢hiool behavior three years after
high schoel graduation show that almost as many persons have
been in and out of college as have entered directly from high
school and progressed into the third year. A curricular dis-
tinction based on anticipated college attendance seems ques-
tionable for that reason alone. Should someone who will attend
college for one year or less direct his high school activities
toward preparation for that one year? Does ''going to college"
mean simply entering college or entering and then reaching
some collegiate level of education? The uncertainty implied in
these two questions indicates that any definition of "college
attendance'" that is unambiguous will have little practicality.
Planning three years of high school around a classification
that uncertain seems hardly justified.

The sizable numbers of graduates of non-academic curricula
who enter college, and of college-preparatory graduates who
do not, indicate that predictions in high school of college
attendance are quite uncertain. That uncertainty is a second
reason for questioning the usefulness of a college/non-college
curricular distinction. If different kinds of preparation are
really necessary for college and non-college post-high-school
activities, then non-academic curricula must assume some
burden of college preparation, and academic curricula have a
corresponding responsibility to prepare their graduates for
employment. Any other coneclusion would require an unreal-
istically accurate selection or decision procedure in the early
years of high school.

A third problem in designing a high school curriculum
explicitly for college preparation is the growing diversity
of college programs. Some, particularly in junior colleges,
are strongly vocationally oriented, yet retain academic require-
ments as well. Even within colleges of letters and science,
the differences between fields like chemistry and English
literature are great enough that a single preparatory path to
both seems unrealistic.

Throughout the present century, the argument for a single,
undifferentiated high school curriculum has persisted in
spite of its failure to prevall in practice. A current version
of the single—curriculum argument would hold that the diversity
of post-high—school activities is so great that high school
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programs cannot hope to provide preparatisn specific to any
particular post-high-school activity. All must be equally ac—
commodated, and the traditional academic program, because of
its heavy intellectual component, is believed to perform this
function well.

A fundamental problem in most of the debates over curric-
ular differentiation in high school is the presumption that
high school programs must lead to a goal specified by or for
the high school student, and they must therefore be planned in
terms of the goal for which they are intended. The data of the
present study point up the uncertainty inherent in any specifi-
cation of post-high-school goals, and the single-curriculum
argument draws some of its strength from that uncertainty.
Problems in determining what a student's post-high-school ac-
tivities will be, however, do not imply that high school pro-
grams cannot be usefully differentiated. They only imply that
the basis for differentiation should not be the expected or
desired posit-~high-school activities of the student.

A variety of potentially useful ways of differentiating
aigh school curricula are possible. Student preferences for
dealing with persons rather than things, for the concrete
rather than the abstract regardless of level, for self-directed
and flexible programming as opposed to an externally struc-
tured program, or for a highly focussed program toward an
explicit goal in.contrast to a broad-ranging exploratory pro-
gram, all provide reasonable ways of organizing high schcol
learning activities to accommodate the variety of student
capabilities and inclinations most high schools are faced with.
The primary advantage of these kinds of distinctions among
students, in contrast to the college/non-college distinction,
is their basis in current student attributes rather than in
somebody's expectation or aspiration for the student several
years hence. Even the goal-oriented/exploratory distinction
acknowledges current differences in the future/present time
orientation of high school students.

In short, instead of curricular distinctions being based
on students' post-high-school plans, with all their uncertainty,
post-high~school activities could be permitted to follow
naturally from student preferences that arise from their ex-
periences in high school programs that are themselves geared
to existing student attributes. This does not mean basing
curricula on juvenile interests, thereby locking in current
interests and inhibiting growth. It does mean that the form
or style of the learning activities with which various subjects
are approached might well be varied to accommodate differences
in students' current inclinations. Changes and growth in
student interests and inclinations need not be inhibited. The
present almost universal practice of designating high school
students as sither college-bound or not seems far more
restrictive of studant growth.
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Summary and Conclusion

A questionnaire survey of the college and employment
activities of about 5,500 high school graduates one year out
of high schecol, and of about 3,000 graduates three years out
of high school, showed the high school curricuium the students
followed to be only moderately related to what they did after
high school. Academic aptitude and the parents' socioeconomic
status were associated with the high school curriculum fol-
lowed and with amount of post-~high-school educaticn, indepen-
dent of curriculum. Aptitude, sociceconomic status, and
curriculum combined, however, still left a high degree of un-
certainty in the educational level that would be reached.

Particularly among the men, large proportions of graduates
of non-acadenic high school curricula entered college, and
smaller but still sizable proportions of college-preparatory
graduates entered employment. The three-year pattern of post-
high-school activities showed that as many gradustes had com-
pleted three years of college as had had no college at all.

But almost as many had been in and out of college, starting
late or dropping out., and working in the periods hetween en-
rollments. '

The uncertainty in predicting entry into college and the
variety of educational experiences that follow college entry,
including wide variation in the amount of college completed,
raise questions about the usefulness of differentiating high
school curricula on the basis of expectations about college
attendance or emplosyment after high school. Alternative ways
of differentiating high school curricula, based on current
student characteristics rather than plans or expectations, are
suggested. : : ’
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Chapter 12
Summary and Conclusion

Thomas L. Hilton

What can we say in summary about the vocational development of U. S.
students from the fifth to the twelfth grades? The answer can be given
in a number of ways. In one sense we can say a great deal and in
another not very much. The 'not very much" answer is imposed on any
research in this area by the extraordinarily difficult methodological
problems which are encountered, directly reflecting the general lack
of verified knowledge about the proc sses under study. Much of the
Study's resources were expended towards the solution of these method-
ological problems and the progress made will be summarized shortly.
These methodological advances may prove in the long run to be the
major contribution of the Study.

But the staff's time was by no means devoted entirely to method-
ological issues. A huge dats file was analyzed, leading to descriptive
results of substantial interest to both researchers and practitioners
in vocational development. The findings of these studies will be
discussed after the methodological werk is summarized. This final
:hapté s hDW?VEf, will iny highlight the Wcrk whi:h was dan; each

Methodological Findings

To evaluate the effect of a developmental variable——enrollment
n a particular curriculum program, for example--—we would ideally
ike to design a study with features such as the following:

1. Random selection of schools and random assigpment of
students to treatment groups within schools.

2. Repeated measurement without practice effects.

W

3. No loss of students from samples

4, Precisely relevant and valid measures.

In many ways the Growth Study sample and data file stack up quite
well against the ideal. The scampie is not a random sample of the
public schools in the nation but, as pointed out in Chapter 5, it
quite closely approximates samples whiech were randomly drawn. The
cognitive measures available in the Growth Study file represent a
valuable asset in that they were administered every two vears, from
the fifth to the eleventh grades. Different tests were administered
each time, which reduced any practice effect there might have been,
and the tests were designed to be appropriate in content and diffi-
culty level for students at the age levels to which they were given.
The students accepted the test administrations as reasonable assign-
ments and were cooperative. Very few unusable answer sheets were
returned (less than .1%}.
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Furthermore, the data were repeatedly checked for quality during
the scoring and data storage processes and these checl~ indicated
that, despite the many transformations of the data, the accuracy of
the data file is exceptionally high. The sample was followed one
yvear after graduation, which provided information on the stability of
plans and intentions which the students reported during high school,
and for a fraction of the sample a three year follow-up was conducted
as a check on the stability of the studemts' initial post—high-school
occupational and educational involvements.

Thus on a number of counts the Growth Study design and data file
have unusual strengths. The authors know of no other nationwide
study of academic growth in which a battery of cognitive measures has
been administered four successive times over as long a period. But
there are some obvious weaknesszes which will be discussed along with
some steps taken to overcome them.

The most obvious weakness, by no means unique to the Growth
Study, is that the treatment groups within the achools were not
randomly selected. Few students or parents would tolerate random
assignment to various curriculum programs. Nor would they tolerate
random assignment to the schools within the particular school system.
Fven if such random assignment were possible, the spread—of-effect
problem and thé problem of maintaining intact samples over long time
periods would be severe. How could you prevent migration from one
program to another within schools and from one school to another
within systems? Thus the Growth Study necessarily relied on natu-
ralistic data, and the stafi_ was forced to deal with the confounding
and ambiguities which inevitably accompany efforts to analyze and
interpret such data. )

Probably the main problem one encounters iu dealing with natu-
ralistic data is self-selection, resulting in initial scores of the
groups under study that are not comparable. The mean ninth grade
SCAT and STEP scores of the business students, for example, are
substantially lower than those of the ninth-grade college preparatory
students. To adjust for such initial differences, the staff
ordinarily used programs for multivariate analysis of covariance.
Patton's study of the interaction of schoecl curriculum, sex, and
socioeconomic status (Chapter 6) and Roseuberg and Hilton's study
of Negro-white differences (Chapter 8) are examples of the use of
multivariate analysis of covariance. These analyses are regarded,
in retrospect, as having provided useful results. It is important,
however, to keep in mind the various caveats which were offered in
the chapters describing the studies (e.g., the unequal cell
frequencies). Also, serious questions can be raised about the mean-—
ingfulness of covariance adjustment with data of these kinds. What
logic is there in asking what difference it would make if the groups
in question has been equal initially, when in fact they were not?
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Moderator Variable Model

A somewhat different approach to the problem of multivariate
analysis of naturalistic data was referred to as the moderator
variable model. In the method used, which differs from the usual
method, the problem of identifying treatment effects 1is apprcached by
means of a two-step process. First, within each treatment group (a
curriculum program, for example), groups of overachievers aad under—
achievers are identified in terms of background variables. Second,
the characteristics of the over- and underachieving groups are compared
across curricula., If a group of students which performed very well in
one curriculum is similar to a group of students which performed poorly
in another curriculum, then we may hypothesize a differential program
effect on the performance of students with the particular character-
istics identified.

Rock's promising work on this model is described in Chapter 10.
Generally speaking, the overachieving groups were similar across
curricula; thus the attempt te find an underachieving group in one
curriculum which looked like an overachieving group in another
curriculum was not especially successful. Rock and Evans did, however,
find one group of underachievers in the academic curriculum that had
many characteristics in common with the overachievers in the vocational
curriculum. The finding was not replicated, however, and must be
regarded as a basis for future hypothesis generation.

Underlying Variables and Errxors of Measurement

We view multivariate analysis of covariance and moderated
prediction as useful analyticsl devices for exploratory analysis of
multivariate naturalistic data. There remain. however, serious
unsolved methodological problems. Fivst, in designing any analysis
for the study of vocational development, it is necessary to consider
what career choice represents. The change in choice from engineer to
physicist, for example, or a stable choice of engineer may both be
symptoms of a continuing interest in quantitative relationships. If
there is an underlying process of which career choice is a symptom
then there might be other symptoms of that process. Math grades and
a hobby of number puzzles, for example, may be other symptoms of
interest in quantitative velationships. The analytical implication is
that the association between the symptoms should be conceptualized as
due to an underlying factor. The association between some hypothesized
causal factor and a symptom may be an indirect reflection of the
influence of that cause on the underlying factor or process.

Second, in most research in this area it is likely that all
variables, symptoms or otherwise, include random a nd/or correlated
errors of measurement which may yield attenuated or inflated estimates
of influence unless this bias is taken into account. Complicating any

analysis is the fact that some variables will be categorical, like
school or curriculum, and these categnrical variables themselves may
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influence or be influenced by other categorical and/or continuous
variables.

The substance of these comments is that a truly adequate ana-
lytical schema for the study of vocational development must at a
minimum allow for: '

1. TUnmeasured underlying constructs which are defined by a
set of specific symptoms.

2. Bias due to error of measvrement, both random and non-
random, and in both categorical and continuous variables.

Werts participation in the Vocational Development Study was de-
to these problems. Four papers by Werts which illustrate his progr
are included in the Appendix, and a number of other related papers
listed in the References. The following are some conclusions from
papers:

1. In systems of continuous, infallible variables, the severa
procedures (e.g., partial correlations, regression weights, part
correlations) now in use to measure the influence of one variable o
another are not interchangeable, but involve different substantive
assumptions about the process under study. (Werts and Linn, 1969;
Linn and Werts, 1969).

2. Errors of measurement, both random and correlated may be
incorporated into an analysis including nominal and continuous
variables (Werts and Linn, 1970a, 1970b, ''Corrections for attenuati
Educational and Psvchological Measuremert, in press, '"Classificatio
errors in categorical variables,'" unpublished paper; Linn, Werts, a
Joreskog, 1971; also see Appendix B, paper 2); however, the result
be an increase in the number of unknown parameters in the analytica
model, which must usuaily be compensated for by including in the
analysis multiple independent measures of each underlying variable.

3, For the purpose of estimating the parameters of such compil
models, the general model devised by Joreskog (""A general method fo
analysis of covariance structures,'" Biometrika, in press) appears t
quite useful. Many problems of translation remain, however (Werts,
& Joreskog, "Estimating the parameters of path models involving

unmeasured variables,' in Causal Models in the Social Sciences, in

4. Perhaps the most important lesson we have learned is that
conceptual clarity must precede choice of statistical procedures
(Linn and Werts, 1971;:; Werts, 1970; also see Appendix B, paper 4).
Otherwise, there is no basis for deciding which of the numerous ava
statistics provides a reasonable simulation of the processes under



Measures

In describing the ideal way to evaluate the effect of a devel-
opmental variable we mentioned administering '"a broad range of
cognitive and noncognitive measures.' The Growth Study provided a
very adequate battery of cognitive measures, and a source of non-
cognitive measures in the 177-item Background and Experience
Questionnaire. Since this was given to the 7th graders in 1963, the 9th
graders in 1965, and the 1l1lth graders in 1967, it offered the
possibility of repeated measurement of interests, plans, school and non-
school activities, and values, either by using single items from the
questionnaire or by constructing scales from two or more items. Initial
consideration of this possibility of repeated measurement raised a
serious question, however: when changes are observed from one admin-—
istration to the next, is it because the student or students have
changed or because the meaning of the scale has changed?

Consider, for example, a Scale measuring interest in mechanical
things (go—carts, hot-rods, motorcycles, etc.). At the 7th grade
level this may reflect a precocious incsrest in mechanical engineering,
at the 9th grade level a typical masculine hobby, and at the 1l1lth grade
level a rejection of conventional academic pursuitis.

Freeberg and Rock's study of factorial invariance in the BEQ was
designed to investigate this question of changing meaning. In their
study, reported in the Appendix, they also examined the question of
whether questionnaire data from cross-sectional samples would lead
one to the same conclusions about structural changes in the responses
as would longitudinal data. Freeberg and Rock concluded that the
choice between cross—sectional and longitudinal data is a critical
one, for indeed the factor structures which emerge from the two types
of data differ. The analysis of the longitudinal data revealed a
change in the factor patterns at the 9th grade level, suggesting a
transitional role for the 9th grade. No such change was observed
in the corss-sectional data however. Generally speaking, the cross-
sectional data had a more stable factor structure than the longi-
tudinal data. The results also served notice on the Vocational
Development Study staff that caution had to be exercised in selecting
scales from the BEQ; some scales exhibited reasonably stable
relationships with other scales over time but others did not.

Substantive Findings

the study, we will now summarize the substantive findings. (The
methodological findings were mentioned first by design--to serve

notice on the reader that the substantive findings must be accepted with
caution.) Although the data for the various studies were excellent--
superior to those of most comparable studies-—-and the analyses were
carefully done by the best available techniques, there is little which
can be concluded with certainty.




The Growth of Negro and White Students

Consider, for example, the comparison of Negro and white students
described in Chapter 8. Examination of the mean scores for the two
groups at grades 5, 7, 9, and 11 showed the following:

1) At the 5th grade level there is a substantial gap between
the achievement of white and black students.

2) The 5th grade gap was greatest in STEP Reading and STEP
Listening (measured ability to understand the spoken
language) .

3) On some tests the gap continued to widen thereafter.

4) On other tests the black students exhibited growth which
paralleled that of the white students, even though they
started out, at the 5th grade level, onz or two years behind
the white students. (What if they had started out equal?)

How do you explain the observed differences? The students lived
in the same cities, so the results do not reflect regional differences,
The students attended the same integrated high schools so, at the high
school level, they shared the same physical facilities. But does this
mean they took the same courses? A first check on this showed that
three times as many white students were enrolled in academic (college
preparatory) programs as in non-—academic programs, but only one-half
as many black students were enrolled In academic programs as in non-
academic programs. Knowing that students in non—academic programs
achieve less well on the STEP tests than students in academic programs--
even when adjustments are made to reflect the fact that academic
students are generally more able academically--we compared the
achievement of the students within curriculum groups.

The results indicated that:

1) Within a curriculum the white students exhibited higher
achievement thaun the black students.

2) The pattern of growth scores for STEP Listening was
different from the pattern for STEP Reading.

3) For both tests, the pattern for "Town A" was different from
"rown B." (In "Town A," the STEP Listening scores of the four
groups converge, whereas in "Town B' they diverge. In "Town A"
STEP Reading scores of the Negro Academics grew at a higher
rate than those of the White Non-Academics, whereas in "Town B"
the scores ccincided.

In conclusion, how the black students fared over the years was in
some way related to the city in which they lived, the curriculum in
which they enrolled, and the domain of achievement which was in question.
By and large, they achieved lower scores than the white students. In
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further pursuit of possible reasons, we examined the home background
of the students, in view of the extensive evidence that it is importantly
related to schoecl achievement,

Home background was studied by means of the Background and
Experience Questionnaire (BEQ). Examination of the occupation and

1) Generally the parents of the white students completed more
years of school and were in higher level occupations, although
the differences were not as marked as one might expect,
probably because both the black and white students lived in
the same school districts.

2) The white students in non—academic programs had approximately
the same mean SES scores as the black students in academic
programs. (SES was measured by Hollingshead's two factor
method.)

Recalling that the achievement of white students in non-academic
programs was approximately equal to the achievement of black students
in academic programs, we wondered whether the study was a study of racial
differences or of socioeconomic status (SES) differences. If
statistical adjustments were made to equate the groups as far as SES
was concerned, would achievement differences remain? Efforts to make
such adjustments foundered, however, when further analysis of the SES-
achievement relationship indicated that it differed for the two racial
groups in ways which were difficult to explain, To ke appropriate
statistical adjustments requires a clear conception of the psychological
and sociological processes underlying the observed data. At this
stage in the development of educational psychology we do not have such
a conceptual model. A major conclusion of this program of research was
that the development of a conceptual model of academic growth should

We regard the Negro-white study as a contribution, since it
provided a description of the mean growth of the two groups, based
on longitudinal data as opposed to the usual cross-sectional data such
as that in the well-known Coleman Report. We can demonstrate that,
except under rearely met conditions, cross-sectional data provide
misleading estimates of student growth (Hilton & Patrick, 1970). In
and sex, and examined SES differences among the groups. Differences
between the racial groups were found despite the controls. But the
definite possibility remains that the differences were attributable
to family background. Thus as descriptive findings the results are
useful, but as explanations they are inconclusive. Left out of the
design--because we could not include everything in a first analysis
of the data were some possibly critical variables:

1) the subjects studied by each student (Controlling on
curriculum is a poor substitute for this.)
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2) non-school opportunity and incentives for intellectual
development

3) vocational and educational aspirations
4) peer group pressures

5) school social systems variables (e.g., number, status, and
role of black staff members)

6) self-esteemn.

This list is incomplete but it serves our present purposes. The
point is that, because of the methodological problems mentioned earlier
combined with the complex interactive nature of student achievement,
it is difficult to draw unequivocal conclusions even from carefully
designed multivariate studiss. The descriptive results should not be
underestimated, however. The achievement of black students was
significantly below that of the whits students even when steps were
taken to hold constant certain conditions (school district, high
school attended and curriculum). The mean differences represent facts
of substantial educational significance.

Curriculum Differences in the American High School

An early effort of the Study was toc obtain some purely descriptive
data on various curriculum programs in U. S. high schools. Are there
significantly different programs in the high schools? What differences
seem to result from enrollment in one rather than anothex?

In brief, the study concluded that there were significantly
different programs, i.e.,, programs which differed in more than name, but
that the similarities among them were more striking than the differences.
In some schools, especially in the West, the separate curriculum as a
school organizational structure seemed to be disappearing. Many students,
as late as the eleventh grade, were not sure what curriculum or program
of study they were in. Nevertheless, in the total sample 507 classified
themselves as being in the academic or college preparatory program, 17%
in business or commercial, 13% in general, 9% in vocational, and the
balance in agriculture (1%) other (2%) or were undecided (47%) .

As for what difference it makes to be in a particular program,
the descriptive results provided a few insights and some hypotheses
which were pursued in subsequent studies. It was clear, for example,
that curriculum was by no means aes infallible predictor of post-high
school plans. Most of the "academic' students (87%) planned to
continue their education but 45% of the ''mon-academic' students also
had such plans. Only 29%Z of the "non—academic' students planned to go
directly into work or military service.

The follow-up study (see Chapter' 11) was designed in part to
investigate what effect curriculum had on post-high school pursuits.
The picture obtained is similar to that obtained from the student's
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plans: high school curriculum is by no means an infallﬁble predictor
of post-high school occupation. In fact, none of the three variables
examined (academic aptitude, socioeconomic status, and eurriculum) was
highly related to post-high school educational attainment (e.g.,
four-year college, two-year college, employment etc.). | The zero—order
correlations of these measures with educational attainment were .45,
.29, and .48 respectively. Of the three, high school curriculum had
the largest path coefficient leading to educational attainment,
suggesting that its independent effect, i.e., an effect which cannct
be accounted for in terms of any of the other variables examined, was
greater than that of the other two. 1In other words, given two
students with the same family background and ability, if the first
identifies with the academic program and the second with a non-
academic program, the chances of the second's not going to college is
appreciably increased.

Another finding from thHe follow—up study is relevant here. For
part of the Growth Study sample, both a one-year and a three-year '
follow-up were conducted. The results showed that almost as many
respondents had been in and out of college as had entered directly
and progressed without interruption into the third year. The path
coefficients mentioned abcve were essentially similar for the one-
year and the three-~year college attendance groups. But other
results could differ appreciably, depending on how college attendance

is defined.

The mean differences in test performance among the curriculum
programs were dramatic, At grade .11, for example, approximately
four years of achievement in mathematics separated the college
preparatory students from the vocational, home economics, and business
students. In other words, by grade 11 these 'mon-academic' students
had achiaved, on the average, a level of sophistication in mathematics
which the average academic student had achieved in grade 7. To some
extent this is an irrelevant comparison, for many of the ''mon—academic'
students never enrolled in algebra and geomctry and thus were handi-
capped in taking the grade 11 STEP Mathematics test. But the
difference is almost as great in STEP Reading, which is primarily a
measure of reading comprehension, and also in STEP Social Studies.
The real question, however, as far as this research was concerned,
was whether the difference in achievement resulted from enrollment
in a particular curriculum. : '

Causes of Observed Differences Among Curriculum Groups

The answer to the above question is, as with most questions in
this area, complicated. As a first step in the investigation, the
earlier test scores of the 1llth graders were examined., (See Chapter
5.) This showed that as early as grade 5 (the youngest Growth.
Study sample) the differences in test scores between students who
later entered academiec and various non-academic programs were of
approximately the same magnitude as at the grade 11 level. TIf the
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mean scores of each curriculum group are plotted, the trend lines
connecting the means approximate either straight lines or smooth
curves with slightly decelerating slopes.

From one point of view, the trend lines indicate that the cur-
riculum in which the students enrolled had no effect on their devel-
oping academic skills. This point of view holds that if a treatment or

experience has an effect there will be an observable change in the rate
of individual growth. Each group of students serves as its own
control.

This approach assumes that in the absence of a new and different
experience the student will continve to grow at the same rate as he
has in the past. An alternative model is analysis of covariance, in
which each group's gain in the ccuirse of some treatment or experience
is adjusted in terms of its initial position on one or more variables
which are related to the ocutcome measure in question. In effect,
each group is evaluated in terms of how well it does relative to
what we would predict, knowing its position on a number of scales
related to the achievement scale in question. This is in contrast
to the previous approach, where the group 1is evaluated relative to
its own past mean scores on the scale in question.

Chapter 6 described an approach to the curriculum effect
question from the analysis of covariance point of view. In that
study the students were grouped not only by curriculum but also by
sex and high school attended. Achievement was adjusted in terms of
previous achievement on the STEP and SCAT and--in a sub~—study--in
terms of the socioeconomic status of each student's parents. The
results indicated that curriculum did make a difference: the
academic students did significantly better than would be predicted,
and at some schools the differences were significantly greater than
at others. The vocational students did well in STEP Science relative
to the o.her noun—-academic groups.

Do_Schools Differ?

Other results concerned the question of school differences:
Do schools differ when "input' differences (e.g., ability) are taken
inte consideration? The answer here was clearly yes. '

Generally it was the high status schools, l.e., the schools
with students from families of relatively high socioeconomic status,
which exhibited higher mean achievement, but on some dimensions—-
especially at the 1llth grade level-—the lower SES schools emerged
with high scores when adjustments were made for differences which
existed among the schools at previous grade levels. Thus, as far as
unadjusted scores were concerned, the high-SES schools had
consistently higher mean scores, but this was not consistently the
case with the adjusted scores.



If we accept the adjusted scores as a measure of growth, then
the implication is that on certain dimensions students in low-S5SES
schools exhibited a higher rate of growth than students in high-SES
schools. The explanation is not obvious. 1Is there perhaps a
practical ceiling on rowth imposed either by the testing instruments
or by the nature of tne instructional program in the schools? Does
such a ceiling prevent the students in the high-SES schools from fully
demonstrating their achievement? Or is it that the students in low-
SES schnals begin high sch@al at a much 1GW°t level Df achievemént

fcr grawth7 Perhaps it is easier for a schagl tD influence 1ﬂrge
gains in achievement when its students are below the national ﬁVEfagE
in achievement than when its students are already 'pushing the top"

in achievement.

A check Dn the distribution of 11lth grade scores provided no
evidence of a "pile-up' at the high end of the scale, but this does
not preclude the possibility that the high-achieving students had
acquired skills and knowledge which they were not iven an oppoertunity
to demonstrate on the tests. Or perhaps there is not a linear relatio
between scale scores and the knowledge gained by the students.
Obviously these questions, which have a critical bearing on school
evaluation, sorely need further research.

To -1scover further explanations for differences in achievement
among schools, field trips were made to each of the Growth Study
schocls. Chapter 7 summarized the staffs' observations and spec-
ulations concerning three of the schools visited. The main impression
gained was that the cemmunity does have an important impact on the
school. "A school in a community where the parents are not truly
concerned with education will find its programs, however well-
conceived, less effective than they might otherwise be."

The Problem of Dropouts

Also important, as an outcome of the field studies, were certa in
vethodological observations, particularly one concerning dropouts. It
was apparent that the relatively high mean achievement score of one
of the school systems iesulted from a relatively high loss of low
ability students from the school. Furthermore, the high loss appeared
to result, in part, from the absence of a differentiated high school
curriculum and adequate guidance services. It is ironic that pro-
viding a school program and school facilities that influence marginal
students to remain in school zan result in a school's not comparing
well with other schools when the bases for comparison are the mean
scores of the students enrolled in the school.

Obviously, any comparison of schools must consider both the mean

scores of enrolled students and the school's success in holding low
ability students in school, assuming that the latter is a desired
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educational outcome. [t is also obvious that any evaluation of the role
of curriculum programs must take intc consideration their contribution
to the school's holding power. The staff repeatedly got the

impression that '"'early school leaving' would have been more prevalent
than it was if the non-academi: programs had not offered an interesting
a.d challenging alternative to many students who were frustrated by

the college preparatory curriculum.

Whether in fact it is wise to try to hold low ability students in
school is an unanswered question. Presumably it is, but it is con-
ceivable that a cost-benefit analysis might demonstrate that marginal
students learn too little in school to justify the educational costs
incurred by the community and the on-~the-job experience and income
lost by the student--yet another important question needing further
research.

The field studies suggestéd that between-school differences in
dropping-out rates may be explainable as an interaction between
employment opportunities in the community and the efforts of the
school to provide an educational program and guidance facilities
which meet the needs of marginal students. The increased range of
subject matter and skill training open to the students may be a
critical strength of a varied school curriculum, i.e., a curriculum
which offers a broad range of fully supported programs as opposed to
one that offers primarily a college preparatorv course and secondarily
a smattering of vocational courses. The variation in the curriculum
can also be in terms of the setting of the instruction; it can take
place both in the classroom and in commercial or industrial situations
in the form of supervised work experience. Thus it is hypothesized
that curriculum variation contributes to school helding power.

Whether or not the hypothesis holds in general should be examined in
a larger study than the field study described in Chapter 7.

Which students drop out within a particular school was inves-
tigated in a separate study {(described in Chapter 9). Of the pre-
dictors examined, age in the fifth grade was the best; older students
were more likely to drop out later on. Presumably this is because
the older students at the fifth grade level are the students who
already have a history of failure, of having been held back. But
prerhaps they merely started school later than the average. These
are quite different possibilities, with important implications for
educational practice, which should be investigated further.

Surprisingly, no evidence was found in the drop-out study to
support the hypothesis that data relating to a student's academic
growth from fifth to seventh grade would significantly enhance the
prediction. We had expected that trend, i.e., improving or losing
ground relative to others, would predict early school leaving
better than a score obtained at one particular time.
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The Function of Curricula

As mentioned above, within-school mean differences in growth were
consistently found 2mong the curriculum groups. But, although sta-
tistically significant, they were small in magnitude compared to the
differences which existed among the groups at the grade 5 level. A
possible interpretation is that the U. S. high school curriculum is
not so much a teaching device as a selectiocn device, or--in the
language of Chapter 5--a student=-sorting device. From this point of
view, the conventicnal high school curriculum structure is primarily
a way of accommodating differing levels of student proficiency.

Only secondarily is the typical high school curriculum structure a
way of ''preparing students for . fe," as curriculum planners are fond
of saying.

Whether or not the sorting function provided by the curriculum
structure is good educationally is an exceedingly complex question,
about which we can only speculate. To our knowledge, no high school
ever tried randomly assigning students to curriculum programs, and
we doubt if any school ever will. We are left, therefore, with post
hoc analyses in which we try by various means to estimate what would
have happened if they had been randomly assigned. The analyses of
covariance which were conducted suggest that as far as conventional
nieasures of academic ability and achievement are concerned, the
results are about as one would expect: the college preparatory
programs enhance the students' test performance relative to the
other curriculum programs. On the other hand, visual examination of
the grow:th trend lines suggests that specifie high school curriculum
programs have very little differential impact on the developing
abilities of the students. Our intuition, however, suggests a third
view: that if students were assigned to programs at random, more
students than now would find their academic work a source of either
boredom or frustration. The assumption here is that the various
curricuium groups serve as ability groupings—-as one way of accom—-
modating differing levels of student ability. While we cannot claim
to have confirmed this view, we know of no data which are inconsistent
with it. For example, the continued growth of the academic students
from grade 9 to grade 11 can be interpreted as meaning that enrollment
in the academic curriculum allowed certain students of above average
ability to continue to grow intellectually in that time period.

Also it must be kept in mind that the results discussed are
largely from conventional measures of academic ability. Future
research with measures more fully repnresenting the goals of the non-
academic programs should add important additional insights.




Implications

The program of research .Jescribed in this report was not con=
ceived as an effort to answer immediate operational questions. It
was, rather, conceived as a basic research study with the primary
objective of describing student growth in such a way that the dr -
cription might some day--now or in the future-—be useful to othevr
researchers and educators. It would be disappointing, however, 1f
the effort did not have at least a few implications which could be
enumarated at this point.

Implications for Research

1. As mentioned repeatedly in the previous pages, the choice
of a statistical model usually is uncertain because we do not have a
clear conception of the psychological processes in question. The
obvious implication is that development of theories of individual
educational and vocational development must be given top priority
in alleocating research resources in the future.

The theories in question obviously will be multivariate and will
draw on a broad range of disciplines, e.g., sociology, social
anthropology, le.cning theory, role theory, and organizational theory.
The last named theory is suggested by the observation that the
administrative structure of the school, including rules, procedures
and policy, has an important effect on WhlEh subjects a student
takes and this in turn influences his educational and occupational
plans.

2. High priority should also be assigned to the development of
valid measures of key variables, especially the following:

a) Attainment other than conventional subject matter
achievement. Some examples are appreciation of literature,
respect for craf tsmanship, self-understanding, vocational skiils
(e.g., office proceduras, nutrition, electronics) human relations
skills, vocational maturity and v rocational adjustment (or some
more operational redetinition of the terms), personal work values.

b} Environmental pressures. Some examples are community
attitude towards education, educational incentives in the home,
school intellectual climate, equality of educational opportunity
within the school. .

¢) Educational process variable. Some examples are amount
of positive classroom reinforcement, time devoted to study of
various subjects, relevance of subject matter to student's goals.
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3. Generally speaking, the students in affluent communities
exhibited more rapid academic growth than the students in less
favored communities. But this was not uniformly so on all dimensions
of acniievement or in all time periods. The exceptions suggest a
profitable direction for future research.

4. Comparisons among schools cannot be based solely on mean
academic achievement of students enrolled at one point in time.
Even growth measures are not sufficient, although for most purposes
they are an improvement over status measures. What must also be
considered is the holding power of the school, for some schools may
have achieved high mean scores through the dropping out of a relatively
high proportion of their low—-ability students. It is also true that
comparisons must be based on a comprehensive set of criterion measures,
including measures of the nature described in 2a above.

5. The functioning of a school cannot be understood in isolation
frem the community it serves. The kind of support it receives and the
pressures and problems it encounters must be considered in evaluating.
its success or failure.

6. The black students in academic programs in one of two city
systems studied showed relatively accelerated growth rates in
comparison to the academic black students in the other city system.
Why such growth rates vary from system to system needs further in-
vestigations.

7. The staff's eifort to develop an interview schedule (see
Appendix) demonstrated oncée again the subtlety and complexity of
individual career planning. The effort raised a question with
interesting research implications, namely, whether it was possible to
study in depth the career decision-making of an inudividual without at
the same time influencing that career decision-making. While the

self-discovery experienced by the subjects was a valuable outcome in
itself—--they did decide that in future research they would experiment
with other procedures, including the further development and
Ldministration cof a role playing exercise, ag ai alternative way of
getting at vocatidnal decision-making styles and vocatioral maturity.

Implicztions for Educational Practice

1. The first implication for educational practice concerns the
large discrepancy in achievement between the academic znd the non-
academic students. (On the STEP and SCAT scales three or four years
in achievement separated the two groups.) Several possible reasons
for the discrepancy were noted, the main one -being that lower ability
students tend not to elect, or to be assigned to, the college
preparatocry subjects. Regardless of the reason, however, Is the
discrepancy tolerable? Is it acceptitable for half of U. S. eleventh
graders to be three or four years behind the other half?
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One consideration is just how low by absolute standards is the
mean performance of the non-academic students. This could be ascer-
tained by examining the test results on an item by item basis. What
percentage of the non—academic students got each item correct? Then
by examining the content of the item a judgment could be made about
that particular item. We will not even speculate about who should
make this judgment.

2. 1In the exploratory study of student curriculum decision-
making which was described in the Interim Report and has been pub-
lished elsewhere (Halpern & Norris, 1968) it was concluded that
students in making decisions pay primary attention to their abilities.
Results of this study are consistent with conclusions by staff members
derived from observing the process by which students either chose
or were assigned to subjects at the high school level. Here also the
major consideration seemed to be either a student or guidance counselor's
perception of the student's ability. Furthermore the student's ability
estimate seemed to be derived primarily from the letter grade he
rzceived from his teachers as opposed to test scores. Whether or not
this is a valid and efficient way for the student to make decisions is
not at issue here. The implication for educational practice is that
teachers' grades do have a significant indirect effect, namely, the
effect on student decision-making, and this being the case every effort
should be made to make the grades as valid as possible and to supplenent
them with other measures of his abi ity and achievement. High school
staff members may want to examine their own practines and policies to
see what role teachers' grades and test scores play in their school
and, having ascertained this, to ask themselves whether what they find
is corsistent with their educational philosophy and goals.

3. The preceding remarks accept the influence of ability on
career development as a given. But surely this should be questioned.
Practically all theoretical models ¢ career development emphasize
non-cognitive variables such as interests, and preference values (Hilton,
1962) . Evidently there is a discrepancy between the way theoreticians
think students should make decisions and the way they do make decisions,
assuming that the observations of the present research staff are valid.
If it is agreed that the discrepancy is unacceptable then some kind of
remedial steps are required. One step would be the systematic training
in career decision-making for adolescents which has been frequently
proposed. (See, for example, Katz, 1966.)

4. The non-college students reported less liking, less anticipated
utility and, most important, less growth in the traditional academic
subject matter. They also reported more interest in their vocational
courses than the academic students expressed in their college pre:--
paratory courses. This suggests a re-evaluation of the format of
traditional courses. But the need for mobility mentioned above must
be kept in mind. Taking business arithmetic, for example, should not
militate against a student's subsequently switching to college-
preparatory mathematics.
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5. Judging from the field studies, the most effective way of
holding students in the school may be cooperative educational programs
which give students work experience in the communiiy as well as in the
school.

6. The general picture of Negro-white differences in achievement
was one of a substantial gap at the fifth grade level which increased
steadily thereafter. But on approximately half of the instruments,
the more ''content oriented' tests, the gap increased by no more than
we would predict on the basis of the initial differences between the
groups. The implication is that.if scmehow the gap could be closed
at the grade 5 level, the black students' subsequent growth on these
tests would equal that of the white students. This suggests a con-
centration of instructional aid to black students in elementary
school, a step already proposed by a number of educators and
researchers.

Concentrating aid at the elementary school level does not mean
that aid at the secondary school level would be to no avail. At
least there is no evidence to this effect which is known to the
present authors. We tend to assume that the longer the remedial work
is postponed the greater will be the required effort, but to the best
of our knowledge this is an uniested assumption.

7. Students with relatively high dropout potential can be
identified as early as the fifth grade. Identifying such students
then and immediately beginning remedial steps should reduce later
dropouts.

8. The weak relationship between high school curri:ulum programs
and post-high-school occupation clearly suggests a reconsideration
of conventicnal curricuium structure. Is the sorting function that
curricula now perform consistent with our educational values and
objectives? This is not to say that separate programs necessarily
should be abandecned. What is required is a reevaluation of the
purposes they serve in the light of follow—up studies of high schocl
graduates such as the follow-up conducted here. Alternative ways
of grouping students may beiter seive our objectives. Students might
be grouped according to their preferred mode of instruction, abstract
and theoretical versus concrete and practical, for example. This is,
in effect, what present curriculum structure does, but why refer to
one program as college preparatory and the others as non-academic
or vocational when, in fact, the implied function is not that clear,
and perhaps not even justified.
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Factorial Invariance of a Biographical Inventory for Adolescents:

A Comparison of Longitudinal and Cross-Sectional Results

Norman F. Freeberg and Donald A. Rock

Educational Testing Servi e
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Abstract

Several indices of factorial consistency were applied to a biographical
inventory administered to a longitudinal sample ~ 2070 students in the Tth,
9th and 11th grades. Results were compared with those of a prior crose-
sectional study at the same grade levels. Comparisons of dimensional change
over the three grades, for the cross-sectional and longitudinal sample,
showed general similarities in the number of major factors extracted, their
designations and the variance accounted for. - However, there were marked
differences between the samples in their factor intere@rrélatiaﬁs and the
developmental changes shown in factor "presence." A transition effect
associated with the factor pattern of the 9th grade was found only in the
longitudinal sample. The importance of identifying the extent of factorial
invariance for measures used in studying patterns of behavioral development

is discussed.




Factorial Invariance of a Biographical Inventory for Adolescents:

A Comparison of Longitudinal and Cross-Sectional Results

Norman E. Freeberg and Donald A. RQCKL

Educational Testing Service

Attempts to identify behavioral change at different age levels have
forced psychologists to deal with problems of structural —>nsistency in the
measures applied. Wohlwill's (1970) argument for incorporation of the "age
variable" ac a dependent c.ae in developmental research stresses a need to
uncover broad sets of behaviors that transcend the "situation-bound measures--
better suited to the needs of the experimentalist" (Wohlwill, 1970, p. 56).
This goal of defining continuity of response patterns has, in turn, stimulated
efforts to identify scales that are reasonably stable with respect to inter-
pretation of their dimensionality over some defined developmental period.

Emmerich (1964, 1968) summarizes several approaches to defining consis-
tency of emerging response patterns along with analytical techniques that
have been applied in testing (and reconciling) the differing views. Factor-
analytic procedures often are employed to demonstrate (a) similarities in
factor designations or loading patterns, (b) intercorrelations among factors,
and (c) agreecment in the number of factors extracted and in the variance
accounbed for. Relatively few studies with young children or adolescents
have applled factor-related indices to determine developmental changes on
noncognitive measures (Black, 1955, Bronson, 1966; Emmerich, 1964 ), and these
few have been based primarily on observer ratings of personality variables,
relatively small samples in relation to the number of variables measured, and
use of differing statistical methods for defining the extent of dimensional

similarity. The variety of indices that have been utilized can be variable
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in interpretrtion [at times, admittedly difficult to interpret (Black, 1965) ]
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More comprehensive and interpretable sets of indicec are avallable from
a recently devéloped technigue (Meredith, i964) that summarizes multidimen-
sional stabili{y and continuity over more the i two points in time. (As uti-
liz=d in this paper the term '"stability'" refers to the relative invariance of
the patterns of correlations among factors across occasions, whereas the term
"continuity' may refer either to the overall similarity of factor loading
watrices on each occhision, to the average facbtor loading matrix or. to the pres-
ence, or absence, of some particular factor on one or more occasions. ) The
advantages of Meredith's method become apparent when direct dimensional compar-

%

isons are to be made with the same measures applied to different individuals

(]

cross-sectionally or when a contrast is desired between cross-sectional and
longitudinal samples.

Using the Meredith procedure. Rock and Freeberg (1969) examined factorial
invariance for a blographical inventory administercd to a cross-sectional
sample of over 12.000 students in the 7th. 9th and 11th grades. That analysis.
based on a modification of Meredith's technique, served to define biographical

factors that are relativelv invariact over several grade levels, to determine

the relative presence of the factors over time, and to determine the extent of
change in the stability of factor intercorrelations--i.e., whether the covari-
ances between factor axes remain comparable over time. Results permitted
identification of factored scales that tended to retain their consistency of
interpretation _e.g., scales aefining conventional mascﬁiiﬂesféﬁinine activi-

ties; various leisure time activities) anda of factors that showed changes
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which cast doubt on their common '"meaning'" at different grade Levels (e.g.,

academic, literary and social activity factors).

method to a longitudinal sample drawn from essentially the same student
population utilizing item scores from the same biographical instrument.
Thus, it is possible to determine areas of dimensional continuity for a
biographical measure when used with a longitudinal sample and, at the same
time, to céntrast the results with the ~ross-sectional data previously
reported. If extensive di“ferences in factor patterns and stability are
shown for the same instrument when used with either study design, then the
casée 1s strengthened for cautious application of measures, in any develop-
mental framework, until the nature of those dimensional changes can be

identified.
Method

§§m21§

One thousand fifty-one females and 1019 males ﬁhu had participated in
the Educational Testing Service Growth Study (Hilton & Myers, 1967) con-
stituted the longitudinal sample on which the present analyses were based.
Students who were in the Tth grade in 1963, the 9th grade in 1965 and the 1lth
grade in 1967 completed z biographical information blank designated as the
Background and Experience Quostionnaire or BEQ (Maier & Anderson, 1964 ).

This 169-item inventory deals with academic and vocational preferences as
well as a wide range of recreational and leisure activities. Responses to
124 items; common to the BEQ forms administered in giades T 9 and 11 between

196% and 1967, provided the data for the present study.g
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The 2070 students in this longitudinal sample consisted only of those
f>r whom complete BEQ data were available from all three occasions. (That
is, in addition to completing all items of the inventory, they had not left
the school system by virtiaec of dropping out or moving away and were present

in schcool at the time of the three test sessions.) In addition, it should

i}

be noted that there is an overlap, at the Tth grade level, between the present
longitudinal sample and the cross-sectional sample with which comparisons are
to be made. The overlap is approximately 32% since the 2070 subjects repre-
sent & subrample drawn from 6608 who were in grade 7 in the cross-sectional

sample of 1963.

Data Analysis

The method developed by Meredith (1964 ), which, with minor modifications,
was applied to the background inventory data used in the study by Rock and
Freeberg (1969), is described in detail in the latter paper. Briefly, the
method is one in which a single factor pattern matrix ("average matrix") is
computed for purposes of describing the regression of observed scores on
factor scores in different subpopulatione.: This average matrix represents
the basic innovation of Meredith's technique and may be considered the zingle
best fitting factor-pattern matrix derived from K factor patterns computed on
K subpopulatimns. Specifically, the procedure for determining factors, which
are relatively invariant over the three grade levels, involves the following
anslytical steps: (1) construction of a single average matrix which may be
interpreted as the result of factoring the average reproduced covariance.
matrices; (2) rotation of the average matrix to a simple structure solution

for interpretational ease; (3) rotation of the average matrix to similarity
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to the subpopulation factor matrices; (4) examination of the relative fit of
the average matrix on each of the three occasions, and (5) computation of
intercorrelations among the factors »n each of the three occasions in order
- to determine the relative stability of those intercorrelations.

In the cross-sectional analyses (Rock & Freeberg, 1969), 11 factors
were extracted from each subpopulation (i.e., grade level) matrix, based
primarily on an a priori decision to extract one more dimension than %the
10 originally hypéﬁhesized by the authors in their design of the BEQ (Maier
% Anderson, 1964). Since 11 factors were adequate for defining the dominant
dimensions of the measure, and because of the present study intention of con-
trasting the eross-sectional and longitudinal findings, 11 factors were
extracted and retained.

Indices svallable from the above procedure for interpreting the extent
of factorial invariance éénsist of: (1) Scaled factor variance estimates
that appear as diagonal elements of variangéégavariance mat:rices of the
‘faetars at each grade level. These define similarities in pattern for each
factor based upon the extent o which a factor in the average pattérn matrix
is represented in the subpopulation matrices. Factor "presence" is defined

by the pattern of change in these variance estimates over the time period of

interest. (If a factor were egually present at each grade lével each vari-
ance estimate would be 1.00.) (2) The trace value of the "error" matrices

- premultiplied by their transpcée indicates the degree of overall similarity
(i.e., goodness of fiﬁ)‘@f\thé average matrix to each subpopulation matrix.
(If the average matrix were exactly equal to a givenzsubpégulati@n matrix the
trace value would be zero.) (3) Correlations between factor axes within each

subpopulation as an indication of the degree of orthogonality in structure.
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Changes in correlations among factors over the three time pericds represent

the extent of dimensional stability.
Results and Discussion

Results will be considered first for the present longitudinal study (LS)
sample, to be followed by comparisons with the previously reported cross-

sectional study (CS) results.

Longitudinal Sample

Tables 1, 2 and 3 present the correlation matrices of the average matrix

when rotated to fit each of the individual factor matrices for the 7th, 9th
and llth grades of the LS sample. In Table 4 therscaled factor variance
estimates are listed, by factor and grade level, along with trace values for
each Subpaéulatién matrix, and below these the proportions of variance
accouitted for by the Tactors of the LS sample. The same indices, shown in
Table 4, from prior CS study results are intended for use in subsequent C8

and L3 comparisons.

Pattern similarity (specific factor patterns). The 11 factors extracted

from the average matrix for the LS sample were readily'interprefable and their
designations are shown in Table .2 These factors accouated for %1% of the

variance in graac T, 31% in grade 9 and 30% in grade 1ll. Several large shifts
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in the size of the scaled variance estimates, for each factor at the different
grade levels, reflect marked changes in factor presence and imply some forms
of instability in factor patterns over the course of the students' development.
These differences center largely on changes at the 9th grade, in cem?arisan to
the other two grade levels. Thus, »actor II (Sports and Masculine Interest)
is present to about the same extent in grades 7 and 11, but diminishes drasti-
cally for grade 9. Tne same result is apparent for Factor X (General TV View-
ing), and Factor VII (Musical Activities, e.g., taking music lessons, going to
concerts) also shows distinctly less presence at 9th grade than at either of
the cther two grades.

By contrast, Factor III, which deals with General Leisure and Social
Activities (e.g., attendance at athletic events, movies, going skating,
dancing, shopping, engaging in various hobbies), is accounted for almost
entirely by the factor variance contribution of grade 9. This also tends to
be the case (and logically so) for Factor VIiI; designated as Lower-Level
Social Activities (e.g., loafing, reading comic books and newspapers, listen-
ing to pop music on radio, watching teen—age’mtSic and dance programs on TV).
The almcost complete variance contribution of the 9th grade matrix that is
seen for Factor XI (Academic Effort) is based on a factor that is highly
specific--being defined by only three items-~-and is of interest here only as
another examplé of the marked shifts that occurred in the grade 9 pattern.

Such radical changes in factor presence imply a different meaning or
"focus of content' for the particular group of item responses that define a
factor. Specifically, the changes seen here strcngiy suggest a transitional
phase between ages 12 and 17 in student perceptiéné,‘@r expressions of these

interests and activities. Such a transitional gériod occurring between pre-
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and later adolescence (broadly conceived of as the onget of puberty) has
been noted in the literature for a wide variety of attitudes and interests
(Douvan & Gold, 1966).

Also of interest are the several changes in the pattern of factor
presence that do not reflect the sharp transition at 9th grade. For example,
there is an increase in estimated variance for the Feminine-Esthetic factor
(Factor I) in the 9th and 11lth grades when contrasted with grade 7, while
somewhat of a reverse effect occurs for Talk with Others (Factor V) and
Academic Course Interests (Factor VI), both of which tend to decline in
presence when Tth grade is contrasted with the 9th and 11lth grades.

Overall factor similarity. Trace values for the LS sample (Table k)

indicate not only goodness of fit for the average matrix to each of the sub-

subpopulation matrices to one another. Thus, the 9th grade matrix trace
value of 13.06 shows those factor vatterns to be least like the average matrix

in comparison with the other two grades. In addition, the trace values for

similarity to one another than to the 9th grade pattern--a result that might
have been expected on the basis of the individual factor comparisons previ-
ously discussed.

Comparabllity (stability) of factor intercorrelations. The correlations

among the axes (Tables 1, 2 and 3) show relatively greater orthogonality for
the 7th and 1lth grade occasions, with far more similar patterns of intercor-
relations for those grades than is found when they ar%-ccmpared to the 9th
grade. Instability over the three grade levels can be seen as attribubtable

to a number of sizable factor intercorrelations found in the 9th grade matrix.
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This is evident from an examination of Tables 1 and % which show relatively
few correlations between factors exceeding .50 for either the 7th or 1lth
grade matrices. Correlational patterns on those occasions are not only more
similar, but the interpretation of the correlations is fairly reasonable. For
example, the strongest cluster in both matrices is formed by the intercorrela-
tions of Factors I (Feminine-Esthetic Interest), IT (Sports and Masculine
Interests) and III (General Social and Leisure Activities), the Sports factor
being negatively correlated with the Feminine-Esthetic factor at each of the
two grade levels. The next strongest triad in each matrix involves Factors

VI (Academic Course Interest), VIII (Lower Level Social Activities) and IX
(Hobbies and Technical Interests ). with Factors VI and IX negatively correlated
with Factor VIII and to a lesser extent with each cther. The fact that higher
scores on a subscale of lower-level social activities tended to be associated
with lower scores on academic course interests, and on technical interests or
hobbies, is logical. By comparison, the 9th grade level (Table 2) shows
greater obliquensss of structure in the fit of the average matrix. This is
seen in the larger intercorrelstions between axes which, in turn, make for
relatively uninterpretable factor intercerrelations produced by the "forced
fit." Thus, the dimensionality of the 9th grade does not appear to be similar
te that of the other two occasions so that resulting correlations between _
dimemsions'differ considerably in size and sign.

On the basis of the above factor indices and their patterns of change,
the picture feor this longitudinal sample over grades T to 11 is one of several
anomalous aspects of factor pattern and stability of factor intercorrelations
(discontinuity? ). Reasons for this would appear to stem from the students’
item-response characteristics on the 9th grade occasion. If changes in pattern

Q L
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and stabllity of factor reiationships may be conceived of asz basic changes in
either meaning or dimensionality, indiscriminate application and interpreta-
tion of' the same biographical items and subscales may be questionable during

even the relatively narrow developmental period of 12 to 17 years.

Longitudinal vs. Cross-Sectional Comparisons

The LS and CS comparisons considered in this section bear on the practical
question of whether CS study results can serve as a reasonable substitute for
the more costly and time consuming IS data. They also reflect on changes in
dimensional stability for a biographical measure when essentially develop-
mental (age) comparisons are added o the social changes that may have influ-
enced the adolescent culture over some defined time span (in this case between
1965 and 1967). Areas of similarity as well as change are evident in the
indices of factorial invariance discussed bvelow.

Specific factor patterns. Similarities in factor designations between the

CS and LS samples (Table 4) indicate similarity of item loadings on the domi-
nant factors extracted from the two samples. Differences found in item load-
ings and associated designations occcurred primarily for relatively specific
or minor factors. Thus, a High-Level Literary factor is found exclusively in
the CS sample and 1s defined by only four items, while the factor designated
as Academic Effort (defined by three test items) emerges exclusively in the
LS sample. The only shift on a major factor occurred for the High- and Low-
Level TV Viewing factors of the CS data, which was extracted in the LS analy-
sis as & single General TV Viewing factor. (This lattervfact@r; however, was
more like the Low-Level TV factor of the CS sample and is therefore matched

with it in Table k4.)
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Of particular interest in comsidering the specific factors are the com-
parative patterns of change over the three grade levels, as shown by the scaled
factor variance estimates. Reasonably comparable patterns of c?aﬂgé in factor
presence for (S and LS data are found for the factors of Feminine-Esthetic
Interest, Technical Hobbies and Interests, Talking with Others and Musical
Activities. The developmental effects on those dimensions may be said to have
some degree of similarity wunder either CS or LS designs. On tﬁe other hand,
the pattern of change in factor presence for Sports and Masculine Interest,
Social Activitiss, Reading Interests and Academic Interests differs for CS and
LS data.

Overall factor patterns. When LS and C3 samples are contrasted on the

basis of the trace values, it is apparent that the average matrix is more
similar to the subpopulation matrices for the CS data (i.e., trace values of
1.67, 2.67 and 4.04 for the Tth, 9th and 11th grades respectively). The
greater disparity between the average matrix and subpopulation matrices for

1%.0 and 8,71) suggest surprisingly

+ha T8 aamnle (fwans sralnag of B_.57
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greater variation in its overall factor patterns. In accounting for such
differences in factor pattern similarity one could focus on the effects of
repeated administration of the same measure to the same individuals every
other year (i.g.g érrcé attributable to test-retest reliability). However,

if such errors were involved, one would expect the Tth grade factor pattern

to be more like the 9th grade than the 11th since the time span is less. Per-
haps social changes in the adolescent culture, between 1963 and 1967, had an
impact on thé structural consistency of interests and activities that exceeded
the differences between adolescent groups at differént grade levels during the

same year (i.e., in 1963). Any speculation is confounded by the inability to
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separate the effects of those two sources of variance from "true" developmental
effects.

Comparisons of the tréce values also indicate that the extent and type
of similarity between factor patterns of each subpopulation differs for LS
and CS data. For the CS sample, the 9th grade factor pattern was most similar
to the average pattern matrix, the Tth grade next in similarity and the 1lth
grace least similar. The LS sample results differ sharply, with dimensional
similarities greater for Tth and 11th grades, while the 9th grade matrix was
least like the average natrix.

Marked similarity in the proportion of total variance accounted for by
the factors af each grade level is evident for the €S and LS samples. The
factors uniformly accounted for about a third of the variance in this bio-
oraphical instrument.

Factor intercorrelations. For the CS sample considerably greater orthog-

onality of factor structure was evident at each of the three grade levels,
correlations between factors rarely having exceeded levels of .13 (Rock & |
Freeberg, 1969). However, more than a dozen correlations far exceesded that
value for the factors of the LS sample subpopulations shown here, with some
r's > .60,

In the CS study, the rotated average matrix provided a close fit to all
three subpopulation matiices with no sacrifice in orthogonality. Thus, the
sample reflected releative stabiLiﬁy of dimensionality over the three grade
Jevels under c@nsidératicni A c@mgarable level of stability and continuity
is lacking for the LS sample, particularly because of the gross departure from
an orthogonal structure occurring at the 9th gradebcccasioﬁi Such differences

indicate that the changes in dimensionality in LS data, which do not appear in
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CS data, can occur despite similarities in the designations that define the

subscales at each developmental level.
Conclusions

This analysis of factorial invariance for a self-report measure of
biographical information has dealt witix a relatively short, but apparently
significant, period of development between early and late adolescence (i.e.,
between grades 7, 9 and 11). Changes in underlying configurations of
responses to iltems desling with interests and experiences could be assumed
by the relative strength of dimensions that define the same measure at dif-
ferent grade levels and by changes in the factor intercorrelations over time.
However, any interpretacions regarding dimensicnal continuity drawn from the
above results should not imply stability of level for any given indiwvidual
response C:li:ﬂ;ﬂgigc’t;e:fis'l,:it:s;LL

For the longitudinal sample, thére'were marked changes in tactor presence
over the three grade levels, cen’ering particularly on the factor pattern of
the 9th grade. These traasitional changes were evident, primarily, for the
more recreational-leisure types of activities (e.g., social activities,
sporbs, TV viewing preferences) and to a lesser degree for the esthetic-
artistic, intellectual and technical areas. Comparisons of the total factor
pattern af-each grade level (as opposed to specific factor pattern compari-
Vsans) lend additional support to the importance of the 9th grade as the focus
of a transitional phase for this particular developmental time segment. Thus,
Tth and 11lth grade factor patterns were found to be somewhat more similai to
one another than they were to the 9th grade patternég Further, an analysis

of factor stability or consistency, defined by factor axis intercorrelaticns

O
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over the three grade levels, confirms the transitional quality of the dimen-
sions tliat underlie the 9th grade responses.

Comparisons of cross-sectional and longitudinal findings have represented
a perennial area of interest in the choice of measures (and their interpreta-
tion) when studying developmental change. Tor many forms of measurement,
Jongitudinal and cross-sectional data have produced rather diverse, even con-
flicting, results (Tyler, 1956). Findings obtained with the bilographical
measure applied nere would, similarly, fail to justify the interchangeability
of one data source for another, at least where the research intent is to
identify the extent and locus of dimensional continuity.

There were similarities between ('8 and L8 findirgs with regard to the

total variance that they aceounted for on each occaslon. However, there was
no reasonable hint in the CS analysis of the unique transitional role of 9th
grade factor patterns. In addition the relatively stable factor intercorrela-
tions and greater overall similarity of factor patterns across different grade
levels found for a CS sample contrast sharply with the findings for the LS
data. Biasing influences that could stem from the selection of the LS sample,
however, must be considered. For example, faﬁily mobility may have operated
selectively in the sample of students who remained in the school system over
s five-year period. Also chronic absenteeism on a student's likelihood of
inclusion Gverlthréé test sessiaﬂé§ or willingness to complete the biographi-
cal measure at each sessian were, unfortunately, unknown in their influence

on the LS sample composition.
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Results of the type reported here may have imglicatiansxfér the construc-
tion of developmentally meaningful scales veyond simply Spec%}&ing the extent
of dimensional continuity. There is the possibility that, in addition, these
results reflect differential response patterns attributable to developmental
effects on perceived stimulus (item) quality. ITn other words, it is suggested
that the structural changes derived from patterns of item interrelationships
may reflect transformations or changes in perception of item meaning (i.e.,
respondent interpretations) at different developmenial levels. If so, com-
parable scales may reguire modified item material in order to tap dimension-
ally stable sets of attributes at differing developmental periods. Possible
sex differences in dimensional patterns and continuity also remain to be
explored fcr greater precision in the aﬁplication of BIB scales. Strongly
sex-linked factors found with the present data suggest the importance of
extending these analyses.

Choice of approrriate analytical techniques and the matter of interpret-
ing results remain as difficulties that are likely to be resolved only by
continued research applied to a variety of measurement methods and areas of
behavior. The present approach does, however, provide a more fruitful
alternative for long-term research planning (especially for ;Dng—térm.langi=
tudinal studies thanvthe all too freguent one of choosing measures that may
be in vogue at-the inception of a study but lose their developmental "relevance"

and intended dimensional qualities before data collection is even completed.
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Footnotes

lThe authors would like to acknowledge the many helpful suggestions
and ccnstructiye:griticisms provided by Drs. Walter Emmerich and Robert
Linn. The research reported herein was performed pursuant to Grant No.
OEG-1-6-~061830 Project No. 6~1830 with the Of . .ce of Education, U, S.

Department of Heaith, Education, and Welfare.

2The. prior study of a cross-sectional sample ﬁRQck & Freeberg, 1969)
had used 130 items common to the forms available 4in 1963 for grades 7, 9
and 11. Included in those 130 were the 124 items of the present study. The
Six noncommon items were scattered through various factored subscales and
are considered insignificant in their affects on the structural comparisons

to be reported between cross-sectional and longitudinal study data.

3Fcr the factor loading pattern of the average matrix order NAPS

Document #_ —_from ASPS, National Auxiliary Publications Services.

4As a possible way of bridging this gap between individual distinctive-
ness (relative standing) and changes in behavioral content, or dimensional
meaning over time, Emmerich’s (1964) concept of "developmental transformation"

is of interest.

A~-19

211




T¢60°0

10T¢°0  9gH0°0
TOSC'0- #561°0  9063°0-
36900  Tg60'0- 6l21'0- B0T0*0- |
2100 0220°0- I9lr*0- 69ge 0~ 6Exloco- E
Tegl*C- #I€0°0 THIO'O0 9600 TgG0°0- TITO*C- o
002T'0- #9T0°'0- 639T°'0 322HT'0  Llo02'0  TO90°0 150D m
06g0°*0- 2l90°0 9¢60'0C 19200  9.90°0  +OR0°0- QOWE'D  9[€0°0 |
6¢ez*0- 1géo*0- 29g0°0  2990'0 T¢60'0  6T.0'0  STTI0*O-  O0TO'O- mm;.,a. ..
GGOO*0  LE0O°0  06%0°0  B3¢0'0- G600 TOG0'0  TEYO'D  13g0°0- THE9'O  0063°0- 000°T
it 0T 6 3 L 9 g 4 ¢ g T
(sven wyl)
S9XY J1030%] USSMGSQ SUOTFRTSILIOD
T oTqe] O
|
=8|



19000

: o™

9HI0"0-  0L6¢ G- .
N

392170 G9SH"0~- 00HL'O

6050°0~  2OHR*0  COCC'O  YOLI'O

L6100~ L6120~ 0¢LE'0  #06S°0 69610 .

_ : ~
6210°0 ¢T92°0~ OFIT*0- 6&TI0°0  0g00°0- 6000°0 M )
1SH0°0 LGIT*0- ORGT'O- TESI*0-~ 6LLL*0- geeq'0  GHbeto-
18000 gIH0*0  99¢0°0- 6£2T°0- L6C0°0- ¢J00°0- GHTT0- §920°0
0lET*0 0l6¢*0  Tgli*0- QIAT*C- ¢262'0- Lige 0~ 94%0°0 +#@la*0  6LLy°0-
51¢0°0- GTHE'O  0090°0  TRLT°0- [9#0°0- ¢2TT°0- G#0*0- 6Ll¢e*0  0g5SR 0= 6168°0  000°T

I 0T 6 ] L 9 q 1 ¢ g T
(=vean u3s)
50Xy J0908Bd UsoM3a(q SUOTIBTILIO)D
3 oTORL o f
=]



9460 "0

9Leg*0- $6g0°0
¢202°0- HST0°0  $98%*O-
QLNT*O0  2ge0°0- 6£g0°0- l9CT*0- ,mu
6920°C  IST1°0  [262°0- £99¢°0- TloO*0 \
26T11°0- L1S0°C  +#xloto  ¢go0°0- lolo*o  LiTO*O ;-
#2l0°0- 2g%0°0  0S¢0*0- LHTIO®0 ST¢2°0 THR'0 MET"0 .»mw
2800°0- THIT*O~ GH20°'0- 05CC*0  HBHI'0~ 9HBO*0  T9HD'0- G6M0°0-
LBOC0- ¢oHO'0- 6320°0  CTE0°0  16C0t0 L6000  #6T0°0- gQUI2t0- 66)5*0 :
7L5Z°0  SHHI'O- 0860°0- 3QET°0  S2HO™D- H9G0*0  €9¢0°0- OSTI'O- gLT9'0 qumm.a- 000°T

Tt 01 6 8 L 9 4

(opean yaTT)
SaXy J09084 UlsMisq SUOTIBRTALIIO)

¢ 9TgBL

L ¢ w Z T

Aruitoxt provided by Eic:

E\.



Table 4

Scaled Factor Variance Estimates, Trace Values and

Total Variance Accounted for at Each Grade Level

(Tongitudinal and Cross-Sectional Samples)

- _ GRADE _ -
Tth __9th Llth
_Factor |18 cs I8 CS IS Cs

VI
VII
VITI

X1

Feminine-Esthetic Intercsts
Sports and Masculine Interests

General Social and Leisure
Activities

Broad Reading Interests

Talk with Others (about Plans
and Interests)

Academic Ccurse Interests

Musgical Activities

Lower-Level Social and Leisure

Technical Hobbies and Interests
General TV Viewing
Academic Effort®
High-Level Literary
Activities (X)P
High-Level TV Viewing (Xl)b

Trace Values

Total Variance Accounted for

1.29
1.53
1.17

.87
1.10

1.35

.1k

8.51
31%

.96
1.05

1.65
1.05

1.67
32%

2.23

13.06

31% 3

1. 30
.91

1.02
1.01

1.06
1.k
.06

SFactor extracted from LS sample only.

bFacth extracted from CS sample only.
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DONALD CAMPBELL'S ADVICE APPLIED TO LORD'S PARADOX

Charles E. Werts and Robert L. Linn
Abstract

As Lord has demonstrated, the use of analysis of covariance on non-
experimental data cannot be counted on to make proper sllowances for
uncontrolled pre-existing differences between groups. In this paper it is
suggested that the interpretational problem that Lord raised is not limited

to nonexperimental research but is generic to the research process.
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DONALD CAMPBELL'S ADVICE AFPPLIED TO LORD'S PABADOXl

Charles E. Werts and Rcobert L. Linn

Lord (1967) gave the following illustraticn of a paradox arising from the
use of analysis of covariance to interpret data on pre-existing groups. Two
students' weight of the diet provided in the university dining halls. These
data showed that from the time of arrival in September until the following
June neither the mean weight of girls nor that of boys changed, the frequency

distributions likewise remaining the same for both. The first statistician

diet (or anything else)" on stu:dent weight and that there was '"no evidence of
any differential effect on the two sexes" since neither group showed any
systematic change. The second statistician, working independently, decided

to do an analysis of covariance. Since he found "that the slope of the regres-
sion line of final weight on initial weight" was "essentially the same foi the
two sexes," he interpreted the highly Significanfgdifference between the inter-
cepts as indicating that "the boys showed significantly more gain in weight than
the girls when proper allowance'" was made for differences in initial weight
between the two sexes. Thus the first statistician asserted that there was "no
evidence of a differential change between the sexes" whereas the second statis-
tician asserted that there was such an effect, i.e., wherever boys and girls
started with the same initial weight that the subgroup Df boys would gain more
than the subgroup of girls. Lord stated that this "paradox seems to im;ase a
difficult inter?retative task on those who wish to make similer studies of
preformed groups" since the '"eonclusions of each statistician are visibly
correct." In this paper we will propose that this interpretative problem is

not limited to studies of preformed groups but is inherent in the process of
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all scientific research and in particular that neither statisﬁician had any
basis for interpreting his factual findings as relevant to the question posed.
by Dr. Campbell, the senior author was struck by the contrast between the
approach of both of Lord's statisticians versus the sapproach advocated by
Dr. Campbell. Dr. Campbell repeatedly emphasized the necessily of stating
the hypothesis about the phenomena under study so clearly that it would be
apparent which, if sny, of the available statistics would be appropriate,
whereas neither of Lord's statisticians felt it necessary to justify in
substantive terms the relevance of the statistical procedure employed. As
Ezekiel and Fox (1959) stress, the successful use of statistics requires
"careful logical analysis, and the need both for good theoretical knowledge
of the field in which the_prcblem lies and for thorough ?eehnclcgical knowl-

edge of the elements involved in the particular problem.”

the necessity to probe much deeper into the nature of the influences on

students' diet before choosing a statistical procedure irrespective of whether

the study were experimental or nonexperimental. A good social psychologisw

might therefore try to learn why some students gained and others lost. He

high calorie foods during the school year. Further detective work might uncover
the fact that the iosers had been told by friends some sex-appropriate variant
of: "My, you are awful heavy for a girl! You would be so much more attractive
if you reduced!" Purthermore, in taking this advice the fat girls might give
their high caloric foods to thin girls, saying: '"Do me & favor and eat this

ice crear You would look so much more attractive to dates if you weren't so
skinny!" Given these findings the social psychologist would feel on familiar

. B-3
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grounds and would undoubtedly invoke a theory sasbout pressure towards the "rorm."
Being quantitively oriented (because or Dr. Campbell's iafluence) he might
tentatively express the observed social pressures in the form of an over-
simplified model of reality like:

- - 7 _ - E—i " i,
Yig = By - PRy = XD oey, ‘1

= index number for individual bov or girl,

E
=
D
H
)]
(oS
1

1 for boys, 2 for girls,

T
i
-

Y,, = weight at end of term,

‘_M
]

weight at beginning of term,

= rendom fluctuation due to implicit factors,

[ \‘m
I

and b¥ an unknown constant.

In this model, the '"norm" has been approximated by the sex-appropriate average
weight and b*(Kij - i}) represents the effect on weight of the social pressure
towards the norm, this effect being assumed to increase linearly with increases

X, . - X,
3d J

the unknown constant b¥ , would be to form a new varisble X '= X =X

ij iJ 7

which along with Xij would be the independent varisbles in the regression

in deviancy, i.e., ( ) . One way of obtaining an empirical estimate of

2quation with Yij the dependent veriable:

Y., =B X,.+Bx. .+e (2)

2

since within the two groups the before and after means and variances are equal,

where Bl and B are unknown regression weights. It can be shown that

Bl =1 and B2 =- b¥= -~ (1 - rXI) » Where rXY is the within-group correlation

of initial with final weight. It follows from equation (1) that when a boy and
a girl had the same initial weight, the final weight of the boy would be greater
than that of the girl by the factor b (il - ?%) which is equal to the dif-
fereﬁce between the intercepts the second statistician fauna by ANCCVA.
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The first statistician chose without substantive justification to interpret
the fact that the means and variances didn't change, the second statistician
1ikewise chose to interpret the fact that the Y intercepts of the within-group
regression lines were different; whereas the social psychologist considered
relevant the fact that within a group the mean weight of those who were
initially deviant would later be closer to the mean. Of the innumerable
statistical mciiipulationsthat may be performed, it is necessary to have some
guiding theory or empirical knowledge in order to eliminate those procedures
which are not relevant to the phenomena under study. Applications of various
statistics may yielid many findings about the data which the true explanatica
cannot contradict, but the resl problem is to discover the relevance of these
findings to the guestion being asked. Knowing the details about a body of
data is nonetheless useful to help eliminete causal explanations which are not
consistent with the data, but even then numerous possibilities will remain.

In real research the design problem is to permit elimination of the rival
plausible alternative explanations for observed associations emong variables.
For example, it can be shown that since b¥ = 1 - r__ , equation (1) may be

XY

transformed into:

Yog = %y * Tyy (X—Xj)+eiij . (3)

Equation (3) is the equation for any within-group regression towards the mean
and indicates that equation (1) would fit many different bodies of data. While
many researchers would be inclined to dismiss as "regression artifact inter-
pretation based cn equation (3) and therefore (1), the result of this dismissal
might be discarding an important class of effgcts like social pressures towards
the "norm." In a given situation the problem is to decide which alternstives

are reasonable and then to gather data which will decide among them. For example,

IToxt Provided by ERI
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suppose that Lord's parédox had been illustrated using fallible test scores.
In this case even though observations by the social psychologist indicated
social pressures within groups towards the group "norm," i.e., pressures for
high achievers to stop competing so hard and for low achievers to do better,
the counter—arguﬁent that the regression results were merely due to the
unreliability of test scores could not be ruled out. Given these alternatives
the study must include data on relisbility. One design would be to have two
parallel tests X and X' . given at time 1 and sgain at time 2. Given no
change in means or standard deviations, this design would suggest that within
groups, if the true test sccre (Tl} at time 1 were perfectly correlated with
the true test score (T,) at time 2, then the "unrelisbility” explanation is
the most plausible. Taking into consideration the possibility of form

specific lasting test factors, a heuristic diagram (Figure 1) may be drawn.

Insert Figure l abaut here

It can be seen from Figure 1 that the cross-lagged correlations, i.e., flé'

to the degree the two tests are not completely equivalent. Since rll' and

r, are the respective reliabilities at times 1 and 2, according to classical

test theory the respective true scores will be correlated with observed test

(1]

scoras v rii:; and Vrr o1 respectively. It follows that the cross-lagged

correlations should equal v ll' times Vv 22, if unreliability is the total

explanation. If the true scores themselves "regress' because of the social
pressures towards the "norm," then the correlation of the true scores vill be

(}/ r-l] \/ rgzl

1ot (v T ¥ Tope ) oor (1) ¢ ). If the true

scores are corr:lated (rTT') less than unity, then the theory sbout social

equal to (r,




pressures is still viable and (1 - r ) will equal the constant b* in equation

TT!
(1). Even if his theory survives this test, the social psychologist would feel
the necessity to measure "social pressure" and "norms" more directly and show
that they do in féct have the postulated reletionships to weight. If other
influences besides social pressure towards the norm are found to be opereating,
then they mret be stated as specific nlternate hypétheses and the appropriate

data collected to test them. As Blalock (1964) emphasizes: '"no matter how

elaborate the designjfpertainfsim@lifyinggggsu@ptians must always be made.

‘n particular, we must at some point assume that the effects of confounding

factors are negligible. Randomization helps to rule out some of such variables,

but the plausibility of this particular kind of assumption is always a guestion

of degree. We wish to underscore this fact in order to stress the underlying

similarity between the logic of making causal inferences on the basis of

expecimental and nonexperimental designs."

Summary

From our point of view the two statisticians in Lord's paradcx should have
been content merely to present their findings about the data~-any interpretation
thereof in terms of cause and effect being unwarranted in the absence of
extensive knowledge about the nature of the phenomena under study. As we have
demr .strated, it is quite possible thut the particular facts discovered by the
statisticians do not shed light on the true explanation, except perhaps in the
sense that the trve explanation will also be ccnsistent with the data. Whether
employed in experimental or nonexperimental studies, the statistical measures
employed will be relevant only insofar as the mathematical model underlying
them is a reasonable approximation to the nature of the effect being studied.
Even if we knew beforehand that the effect results in a change in the mean and

ERIC 87 222
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that the real world functions according to the ANCOVA model. The usefulness of
any statistical application can only be judged in terms of the scientific
progress that ensues therefrcm, not in terms of whether there is or is not a
"tyeatment effect," since any interpretation of statistics is based on a host

of untested assumptions about the way things "really” work.
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Footnotes

lwhile accepting full responsibility for all views expressed, the
authors gratefully acknowledge the detailed and insightful criticism
offered by Dr. Frederic M. Lord and Dr. John B. Carroll of Educational
Testing Service. The research reported herein was performed pursuant to
Grant No. OEG-1-6-061830 Project No. 6-1830 with the Office of Education,
U. S. Department of Health,'Educaticn; and Welfare.

2ye believe that Lord's example should have used two "psychological

researchers" instead of "statisticians" because Lord's paradox isn't
really in the statistician's domain but results from the vagueness of the

questions set by the researcﬁer; Although inappropriate, the label

"statistician" has been retained to be consistent with the original example.
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Figure Caption

Fig. ). Research design to rule out the alternative hypothesis that
observed regression effect is due to errors of measurement.

Note.—-Tests X and X' are parallel forms which means that RN is the
reliability at time 1 and Tont is the relisbility at time 2. If random
errors of measurement are the only factor operating, then the correlation of
the true scores rTT' will approximate unity, i.e., all observed correlations

will be explainable in terms of the reliabilities and test specific factors.
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ANALYZING SCHOOL EFFECTS: ANCOVA WITH A FALLIBLE COVARIATE
Charles E. Werts and Robert L. Linn
Abstract

The analysis of covariance method has been employed as a means of
controlling for input when studying the diffevential impact of schools on
students. The interpretation of such results is confounded by unrelisbility
in the input measures which may result in spurious findings because in
effect input has not been completely controlled. Some of the logical and

statistical problems in dealing with covariate unreliabilibty are discussed.
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ANALYZING SCHOOL EFFECTS: ANCOVA WITH A FALLIBLE CDVARiATEl

Charles E. Werts and Robert L. Linn

The analysis of variance, covariance method (AI'COVA) has been employed
in ﬁénexperimental school effects studies to control for differential input
when studying the differential impact of schools as a categorical treatment
factor on some output variable. One of the nun.=rous hazards (Smith, 1957) to
ipterpreting these ANCOVA findings results from the use of input measures
kﬁamn to have considerable errors of measurement. As a consequence, input
may not be completely controlled, i.e., the "adjusted” treatment variance
which is labeled the "differential"” school effect may to an unknown degree
still reflect differential input. While no general cure for this problem is
currently available, it is worth considering what use might be made of relia-
bility estimates and in whab clrcumstance corrections for unreliability would

not decrease the estimated differential school effect.

Rationale for the Use of ANCOVA

It is unfortﬁnatély the case that many school effects researchers have
used ANCOVA without any substantive justification other than the statement
that input should be controlled. Tt is the case, however, that underlying
ANCOVA is a mathematical model, which casts the aata‘in a, framework that will
be meaningful only to the degree that the phenomenon being studied actually
behaves like this model. To illustrate this problem consider a case in which
there is one input variable X and an output varisble Y . The model for
ANCOVA is

Y., =A +BX..+e. . o B (1)
£ T IR "2 IR s
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where Aj = the Y intercept of the regression line for school j ,

i3
]

= pooled least squared estimate of the within-school regression

slope,

and e. random Fluctuations due to unmeasured factors.

i3

As illustrated in Figure 1, equation (1) when applied to school effects research
asserts that the slope of the within-school regression lines are all equal.
Theoretically this means that a student entering school #1 will on the average
gain Al - A, more units of qutput than a student entering schcal.#Eg regard-
less of whether his input seoﬁe is initially high or léw; Thus the ordering of
the intercepts indicates the ordering (in output units) of the school~ in terms
of effectiveness, regardless of whether the mosﬁ effective schools get the
students with the highest input scores or not}(i.e., whether treatment effects
are correlated with the covariate). For any given school the a@ditive constant
is the same for everyone; in that sense implying that the school is "equally
effective" Tor students of high as for students of low inpub scores. 1If a
given school did not actually get students at a particular level of input, it
is assumed that if it did, it would do as well with them as with those it
actually received, i.e., that the regréssioﬁ lines may be validly extended
beyond their observed ranges.

Tn actual research the homogeneity of the within-group regression slopes
can be examined to see if ANCOVA can be applied with this aésu@ptioﬂ at all.

However, the really crucial assumptions will in general be untestable, viz.,
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whether the true effect is appropriately simulated by the ANCOVA model, .
especially whether all other influences operating beforc, at, or after input
are in fact independent of both the treatment effect and the covariates. As
a consequence, the interpretation of the ANCOVA results is speculative and
should be so labeled. The findings will be useful only to the degree that tr
serve to engender scientific progress, not as a statement about the existence
or nonexistence of school effects. One surely would be foolish to assert from
ANCOVA results that a middle class suburban school would do as well with slum
children. Despite these hazards, researchers in the physical sciences have
found oversimplified models of reality useful, if only to have somathing
specific to disprove.

For the purpose of considering the implications of random errors of
measurement in the covariate we will assume that the ANCOVA model (equation (1))
is appropriate, especiaglly the theoretical assumption that a common within-
group regression slope can be used to adjust for mean differences in the covar-
jate (Swith, 1957). As a consequence the Aj intercepts in equation (1) can
be estimated from equation (2):

Aj =¥ - waj (2)

where ?j = sample mean of Yij for group J ,

J

and sample mean of Xij for group J
For heuristic purposes it is useful to substitute equation (2) into equation

(1) yielding:

Y..=%Y,-BX,+BX,, +e,. . (3)
1 J w -



If in fact one first computes Yj and Xj for each group and assigns these

values to individuzls in the regression equation

4 + Bg}[j + B3Xij + eij »

i

Yl,j =3

it will be found that the regression coefficients Bl =1, Bg = -B3 , and

BE BW pooled within-group regression slope. This procedure is a simple
transformation of the dummy variable approach to ANCOVA discussed by Cohen
(1968) and one could perform similar statistical manipulstions. Equation (3)
is of heuristic interest because it shows that it is the within-groups regr s-
sion slope, not the between groups or total slope which is the theoretically
interesting quantity from the point of this particular model. If the most
effective schcols get the best students (i.e., Ty ~ 0 in equation (1)),
the between and the total slopes will differ from the within slope (violating
the ANCOVA assumption that between and within slopes be homogeneous) but our
theory as stated in equation (3) indicates that this will not affect estimates
of the intercepts or therefore the ordering of schools for effectiveness.
Because of the hcmégeneity of within-group regression the ordering and wvariance
of the intercepts will be the same as the ordering and variance of the adjusted
means. Given that the adjusted means significantly differ from each other, the
alternate hypothesis that these differences may be due to unreliability needs
to be explored. Because reliability coefficients are usually unavaillable, our
Vfacus will be on stating the conditions under whieh it is reasonable to believe
that corrections for unreliability should (at least in theory) increase the
spread (i.e., the variance) of the adjusted means.

It should be emphasized that equation (2) indicates that the intercepts

are a residual quantity representing that part of the output means not accounted
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for py the input means. Therefore the finding of a residual school effect
(adjusted between school) variance in no sense is positive evidence that the
school does have an effect, only that we hawve not proven that it doesn't.

Fven if input were adequately controlled, the numerous events happening outside

of school during the study might well explain much of the residual variance.

Unreliabi;iﬁy

According to the classical theory of unreliability, because of random
errors of measurement, a person whose score ig deviant on one test will on the
average have a score closer to the mean or a parallel form of that test (Lord
& Novick, 1968, pp. 64-66). One problem in correcting the covariate for unreli-
gbility is that a priori we do not know whether on a parallel form the scores
for an individual will tend to regress towards the mean of his school (i.e.,
school means are infallible) or towards the overall covariate mean (fallible
school means). The former alternative would imply that the school mean itself
should be the same on both parallel forms, whereas the latter would imply that
the school mean itself would "regress" towards the overall mean omn the parallel
form. It follows that if school input score and output score were paraliel
forms of the same test, no change in the school means over time would indicate
nh effect if alternate forms given at inpub also yielded similar means, but
would suggest an effect if the input alternate forms showed "regression" of
the school means towards the overall mean. Similarly if over time there was
"yegression" of the means towards the overall score, then this might or might
not be explainable in terms of unreliability. In actual school effects studies
such alternstives can seldom be tested because of the lack of parallel forms

and lack of independence of the messurement errors from the school effect, other

B<l18
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covariates, and the output variable. Furthermore, even if an input variable
like social class background could be perfectly measured, this variable is
typically used as a surrogate for variables like family values which means
that lack of wvalidity will be the more sericus hazard to interpretation.

It follows from the above discussion tha? two cases need to be treated:
(a) when the errors of measurement in the covariate are distributed randomly
with a zero mean for the total sample irrespective of group in which case the
overall mean on the observed covariate is assumed to be equal to the mean
velue of the true scores, i.e., the observed group means are assumed to be
fallible and (b) when the errors of measurement in the covariate are dis-
tributed randomly within groups and have a zero mean within groups, in which
case the observed group means are assumed to equal the mean value of the true
scores for the persons in that group. For case (a)

1.1  The variance of the true covariate scores (Ui) will equal:

2 2
> &

=]
1]

where Tyy = relisgbility,

and EE

< obeserved variance of the covariate.

1.2 The variance of the true group means (?%) when assigned to individuals

in equation (3):

1.3 In terms of true scores indicated by lower case letters,

1lj = Ele + ngj + Bj};ij + eij .
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1.4 The normal equations are:

2
= = G_E 4 O=
ve = 8197 * B T B0

=
I
I

HTU

- = - - G-i_ - =k
EXX ElGY + BE + B3 = and

H

_ 2
Jg.. = O= - (s}
vy Bl Yx BE X + B§ X

|

1.5 To obtain the normal equations in terms of observed scores the follow-
ing relationships are useful:
(a) The covariances among the truc scores are identical to the covari-
ances among the observed scores (DuBois, 1957 ).
(b) When group means are assigned to individuals as in equation (3) the
covariance of X with X will equal the variance of the group means,
i o —G‘g and O..- cfg
Lo, g =% vz = %%

(c) Likewise the covariance of X with ¥ will equal the covariance of

X and Y, i.e., %g = g -

1.6 By substitution the normal equations become

7 =B+ Bt Pm

g
'
!

- 2 ) 2
4 7 D v O= 4+ B_1...0= 1

O
1
1
!
wal
o
i
1
4
[us)
H
1

- 2 2
v = B9 + ngqui + B5;KX§X

=
1]
fus]
Q
|
1]

1.7 Solution of these equations ylelds

B
, B - | _ ¥
ut o P31 T3 ri ;

]:R\()here B = pooled Wlth;n-graup regr3551on for observed scores.
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1.8 8ince the true intercepts equal Bj_?‘j + Béij , the variance of the true

intercepts (G’i) will be:

1.9 By substitution

B’W’
o = Oa - —— (] -
a Y * Toms Tyx X

1.10 This may be compared with the observed variance among intercepts (CTE) s

2 2 202
- - = [« g
o * Bu% T BIw

g,
A

1.11 Comparison of Cfi to Cfi indicates the "true" variation of the inter-

cepts may be larger or smaller than the observed variation of the intercepts.

1.12 Since Oy T % = By , comparison of step 1.9 to 1.10 indicates that

for Gi to be greater than U‘i either:
(a) B and Byr must be opposite sign, or
(v) if B, and Bgs are of the same sign then the absolute value of B
must be greater than twice the absolute value of B,—ﬁ .
When the group mean is the expected mean value of the true scores for the

persons in that group:

2.1 The observed variance of the covariate means will equal the variance of

the "true' means:

qQ
10O

I
540
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5.2  When it is assumed that the within-group reliability of the covariate
scores is the same for all schools, the within-group varlance (Exw) of the
true scores will equal the reliability (;KX) times the within-group
variance (ﬁgr) : |

- - W’ 2

G‘E - Cfg, =7 (jg_crg)
xw XK XW X X X

1

2.3 Tt follows *that the total variance of the true sccres (c) 1is

Ug = Gg + Gg - a2 + EE
x - %N % T T T oxw

2.4 The regression equation equivalent to equaiion (3) is (lower cases
indicating true scores)

Y.. =B Y. + BX., + B>, +e,.
4 gYé + B5KJ + Béyi, e, .

iJ J =
2.5 The normal equations are:

ira',g(:-i” - o
vy = ByO% " Bs9z * Pgx v

, 2
ovz = By * Bz * Belxx

, 2
Ty = B9y + Bs%x * B6%x

2.6 By substitubion as before

P N
5? = BAUT + Bsﬁﬁ + Béc’ﬁ 3

~ . 2 2 2
Gﬁ = Bllicrﬁ + BSEX— + Bégi 3 a.n.d.
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P Bl + Ty )

2.7 Solution of these equations yields
- - = = pooled within slope.
Eu 1, 85 Bé , and Bé Bw pooled within slope

2.8 Since the true intercepts equal Eaii + B5ij , the variance of the

true intercepts (@‘i) will be:

2.9 Which by substitution is

2.10 This again may be compared with the observed variance of the intercepts

2. 22
GA = G? -+ BWU}E - EB'Wﬁﬁ

2.11 A comparison of 2.9 and 2.10 indicates that G§ will be larger than éi

Y oG] > KBE-' - 2B Ogal -

2.12 Since Bgz = Ogs * G‘X we find that Cfs is greater than CTA when
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2.13 It can be shown that the inequulity in 2.12 will hold if

2 ,
- > D -
B (L + mgy) 7 PryyB By,

b

which for O < ry < 1.0 is true for the following conditions: (a) B,
and Bgy have opposite signs or (b) B, and Bgz have the same signs and

Thus ﬁ; is always greater than EE when Ew and B?f have opposite signs

, : , . 2 . 2
and if EW and Bif have the same sign, then Ué is greater than T when
the absolute value of BW is greater than the absolute value of B?i malti-
plied by E;XX/(l + TXX) . Since EIXX/(l + EXX) will always be less than
1.0, it follows that where EW and B?f have the same sign then Gi > éi

when IBW] > IBZKI :

Discussion

The above derivations can be sﬁmmarized ag follows:

1. When the internal slope (BW) and the external slope (Bii) are of
Dppcsita sign, then a correction for unrelisbility should (in theory) result
in an increase in the spread of the adjusted means.

2. When the internal slope (EW) and the external slope are of the same
sign, then the effeét of correcting for unreliability depends on whether the
errors are distributed randomly (and with zero mean) without respect to groups
or are distriﬁuted randomly with zero means within groups. In the former case
the group means are considered fallible and correcting for unreliability should

increase the spread of the adjusted means if the absolute value of the internal

B-24
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slope is at least twice the absolute value of the external slope. 1In the
latter case, the group means are considered infallible and corrections should
increase the spread of the adjusted means if the absolute value of the internal
slope is at least as large as the absolute value of the external slope multi-
plied by a fraction which depends on the magnitude of the reliability. Since
the former procedure is more conservative than the latter, it should perhaps
be preferred in the absence of information about the distribution of the errors.
If relisbility estimates are gmailableg then those values could be substituted
into the relevant equations and inferences made about the effect on the spread
of the adjusted means. The procedures outlined by Porter (1967) and Thistlethwaite
(1963) deal only with the case where the errors of measurement in the covariate
are distributed randomly and have a zero mean within groups. Our conclusions
for this case are in only partial agreement with those of Thistlelhwaite who
suggested that whenever the absolute value of the internal slope exceeds that of
the externsl slope, reliability corrections will increase the spread of the
adjuétei means. Our analyses show that the spread of the intercepts will also
" be iﬁcréased when the internal and external slopes have opposite signs or when
they have the same sign but the absolute value of the internal slopes exceeds
the absolute value of the external slope times a fraction that is less than one.
The generalizations in the paper were developed for the case of a single
ccvariate. When rmltiple covariates are employed a comparison of the magnitude
of the variance of the intercepts with and without reliability corrections
depends not only on the relative msgnitudes of the internal and correséaniing
external slopes but also on the relative magnitudes of the covariances among
the covariates. 1In the case of multiple covariates, it is possible to derive

the relevant normal equations-as we have done and then to observe the effect of

varying reliability values on the spread of the adjusted means.
Q
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Figure 1.

Figure Caption

The Model for ANCOVA.
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THE PATH ANALYSIS OF CATEGORICAL DATA

Charles E. Werts and Robert L. Linn
Abstract

Consideration of the model equations for analysis of covariance and
anilysis of variance indicates that these methods can be expressed in terus
of a regression equation which then can be interpreted by the technique of
path analysis. The heuristic advantages of this procedure and the necessary

assumptions are discussed.
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The Path Analysis of Categorical Data¥*

Charles E. Werts and Robert L. Linn

Since its introduction into the sociological literature by Duncan, path
analysis has proven to be a powerful heuristic tool in the study of causal
networksil Although path analysis has been used mainly with continuous or
dichotomous data, we shall consider the heuristic advantages of dealing with
categorical variables such as nations, schools or religions within the same
fremework. Our discussion shall be in the context of school effects research;
however, many of the same considerations apply to the study of other categori -
cal variables. Our purpose is to demonstrate the ability of path analysis to
hendle problems previously cast in some restrictive framework such as analysis

of covariance or analysis of variance.

What _Is a "Good" or "Bad" Institution?

Suppose that a school superintendent came to a sccial scientist and asked
the following question: '"There are three schools in my district which teach
gth grade American History and we measured the students' knowledge of this sub=-
ject at the beginning of the year and again at the end of the year on the same
test. Which of these schools was the best and which the worst in teaching
history?" To answer this question the researcher is likely to postulate that
output is influenced by input and the school effect. Many experienced
researchers would first compute the regression slopes of output scores on
input scores separately for each school. If the slopes of these regression
lines were homogeneous, the most common choice of method would be the analysis
of variance with a covariance adjustment (ANCQVA).E Since it may be expected

that the "best" schools get the "best" students, in ANCOVA terminology the
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treatment effect would be correleted with the covariate due to lack of random=
ness. Violations of this basic assumption of ANCOVA can have serious conse-
quences, Although the ANCOVA technique therefore is frequently inappropriate
to naturalistic school studies, it 1s instructive to consider the precise

form of the implied definition of "good" schcaliS Figure 1 illustrates the
case of parallel within-school regression lines. When properly used, ANCOVA

Insert Figure 1 about here

yields an estimate of the intercepts (i.e., Al’ AE’ and AB in Figure 1) of the
output on input regression lines and a test of whether these intercepts differ
significantly. The implied definition is that each school adds a constant
amount to each of its students. If this constant amount, estimated by the
intercepts, is the same for all schools, then the variance of the intercepts
will be essentially zero. In Figure 1, a student of a given level of knowledge
(i.e., input) on entry will gain more knowledge by attending school #1 than
school #2 by (Al - Ag) units and more by attending school #2 than school #3 by
(Ag - A3) units of output. The difference between the intercepts is the same
as the difference between the "adjusted means.'" The school effect being

studied is more precisely the differential school effect as indicated by the

differences among the intercepts. The crucial theoretical question for the

researcrer is whether it is reasonable to believe that schools differ in

their effectiveness by the seme emount regardless of the input level of the

amount to its students. For large multiversities the case would be difficult

to argue.
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Why check the slope of the regression lines? Consider Figure 2 where

Insert Figure 2 about here

schools with different regression lines are shown. The definition of "good"
becomes unclear because school #1 is "best" for students whose input scores

are less than point I on the abscissa (the intersecticn of the regression lines)
and school #2 is "best" for students whose input scores are more than I. Many
combinations are possible, e.g., within the effective input ranges of a pair

of schools, the regression line of one school mignt be higher at all points
than that of another school, in which case the former school is clearly the
"best" in general although better for some than others. In algebraic terms:

Y.. =A, +B. X,. +e.. 1
ij J J i ij (1)

where Yij = output,
Aj = intercept of group J,
B, = slope of group J (unstandardized),
Xij = input for student i in group Jj,
Eij = e;t;aneous factors assumed independent
of input.

Bottenberg and Ward show how to deal with this problem in gv’:%ﬁerssﬂ.j}+ When
one is studying a considerable number of schools, any and all of the above
combinations may be present, which means that the general notion of ranking
schools from "best" to "worst' becomes untenable unless the within-school
regression lines are parallel. It follows that investigators would be advised
to check the within-school regression slopes. Our development of path analysis
for categorical variables will assume that the within-school slopes are homo-

geneous for each and every covariate so that 1t is reasonable to talk about
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relatively "good'" and "bad'" schools as measured by the variance of the regres-
sior. intercepts. In practice the more difficult assumption to justify will

be that extraneous variables are uncorrelated with the independent variable.

Treatment of Categorical Variables

The model equation for the unstandardized form of path analysis with two

' g‘—;
Xi + ea’ (71

¥, =B o i

1 Wi + B

The model equation for ANCOVA is the special case of equation (2) in
which the unstandardized regression weigh® for the categorical varlable is
equal to 1. Thus when W is the intercept of a categorical variable like

schools, equation (2) becomes

13 = Wiy T B Xyt gy (3)

where Wij is a constant for all i with a fixed j.

The unstandardized version of path analysis is better adapted to categorical
analysis since for each categorical variable the unstandardized‘regressicn
weight is one which in essence means that categories have been scaled in terms
of their "effect" on output. Notice that the actual correlations cannot be
computed directly as in the usual path analysis, because the intercepts have
to be computed first.

Given the model equation, i.e., (3), the researcher can proceed to obtain

"the normal equations in the manner shown by Duncan:5

l. For unstandardized path analysis:

(a) Yy, =W, +By X 5 +e,.

(b) Assuming that e is uncorrelated with W and X,

_ 2 : ,
Ovw = w + B yxo ()
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where o is the covariance of ¥ and W,

YW
a§ is the variance of the intercepts,
A is the covariance of W and X,
and Bg is the within-group regression coefficient.
(c) Similarly,
Oy = Iy + By S%} (5)
where UYX is the covariance of Y and X,
and G§ is the variance of X.

(d) The variance of Y, 62; is given by

2 . )

gz = Oy + B2 3YX' (6)
(e) By substitution from equations (4) ana (5),

2 2 2 2 2 ,

oy = oy + BE oy + 2 B  Ox t 9a» (7)

2 . .
where ce is the variance of e.

(f) In terms of predictable variance,
2 2 2 2 2 2
UY =0, =0g =0y + B2 Oy + 2 EE ux (8)

Thus the predictable variance is the sum of the variance due to the 4if-
ferential school effect, 53 plus variance due to input Bg G§ plus a factor
2 BE %% due to nonrandom assignment of students to schools.

All these equations may be translated to their more familiar standardized

path coefficient (b*) form:

1. Divide equation (4) by (GY)(QW)

o 02 B. o o
YW W42 WX . (9)
C!X. Q’W (1! (JW GY GW .

2. By definition
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(a) r = = H (b) r = - ?
YW SE Uw WX GW GX
. -
() by = *!éwif (since By = 1), and
1 3., 1
o
* X
(d) b, =B, oy

3. By substitution into equation (9), -

by 4+ b " (10)
Tyw =T P1 + b2 Tyux 1

L. Repeating the procedure for equations (5) and (7)

. =y -~ (11)
Tyx TP Tyx T P2 -
1= (bl) + (bg) +2 by b, Ty + Og s (12)
or

2 L E2 . ®. D R i

Ry ux = (01)7 + (55)7 + 2By by Ty (13)

where EY,WX is the multiple correlation W and X with Y.
Equations (10), (11), (12), and (13) are the familiar path equations.
Tt remains to show how the various components can be calcﬁlated using
dummy variable anélysis.é The dummy variable equivalent of equation (3) for

three schools is:

T 1 t
) = L F _ 4+ B X = .
Yij By Zg + By 29 + B, Z, + Ewﬁij +eyy s (14)
where ZO = coded 1 for everybody,
Zl = 1 for persons in school 1, O for others,
ZE = 1 for persons in school 2, O for others,

BW = pooled within-group regression coefficient.
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Persons in school #1 would be assigned the codes Z, =1, 2, =1 and Z, = 03

those in school #2, Z, =1, 2, =0, Z, = 1; and those in school #3, Zo = 1s

Z, =0, Z, =0. 1In equation (14) the regression weight By is the intercept

of the group which is coded 2, =72, = ... = z, =0, i.e., school #3 in our

example. The intercept for school #2, Wil = BD + Bi and for school #2

W.. = BD + Bg or in general Wij = ED + B

i . One could assign the value of

dJ
the intercepts to the persons in the respective schools and proceed to cal-
culate correlations, etc. as in the usual path analysis.

A person wishing to avoid a dummy variable analysis can simply use a
routine ANCOVA program to obtain the adjusted school means (and if possible
to test for homogeneity of within-group regressioﬁ} and then assign the value
of these adjusted means to the persons in the respective groups and proceed
with the usual path analysis wvia ccrrelatiaﬁsi7

The model equation for 2 categorical independent varl.bles (W and X) is:

L= W R X ey (15)

This is merely the special case of equation (2) in which B, = B, = 1,

individuals being again assigned the values of W and X for their respective
,groupsJ and k. Equation (15) is the model for 2-way analysis of variance
(ANOVA) with no interaction effect; however, in naturalistic studies W and
X cannot be expected to be independent as required by ANOVA. The normal
equations are:

1. We obtain as before

2
a._ =0 _ <+ 0
w ™ w T wx
) ) =
= wx T x>
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o o o o
o = O 4 O 4 20 o
y = %t Tt %ux P s
o 2 o -

1 g~ = O 4 O - [a)) -

and v =%t %

2. Or in standardized form

b* b*
yig = P1 F P Fyx

b* b*
v T 1 Tux T Px

p
I

R§_WX = (b;)g + (’b;)2 + 2 b; b; L—_—
The values of W and ¥ can be obtained from dummy variable analysis as shown
by jahnstgn.g The researcher's job in these analyses is to justify substan-
tively the assertion that each grouping along dimension W or X adds a constant
amount to each of its members and that it is theoretically meaningful to think
of W and X as separate (but possibly correlated) effects on the dependent
variable. It is always possible to modify equation (15) to include inter-
action between categories of W and X, which amounts to adding additional
independent variables. TIf interaction terms are employed, the user should
be thoroughly aware of the problems due to collinearity which are likely to
be introduced and which Gordon has shown to have serious theoretical conse-
guences.g When the values of W and X are assigned to individuals, it is
useful to do the analysis on a standard regression routine which will yield
the standardized regression weights for W and X along with correlations,
unstandardized regression weights, variances and covarlances. This way the

advantages of standardized and unstandardized coefficients can be retained.lo
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Discussion

The inbtroduction of categorical variables into any analysis must a priori
be justified on substantive grounds, i.e., is 1t meaningful to order this
particular set of groups along this particular dependent variable? In input-
output studies of institutions, lack of homogeneity of the within-group re-
gression casts doubt on the meaningfulness of such an ordering. Given the
necessary assumptions, the analysis presented above indicated that the effect
of this set of categories can for heuristic purposes be considered a single
variable. Thus in school effects studies one may think of a school effect
and an input effect influencing output. It should not, however, be forgotten
that all we mean by such a statement is that there is some residual agsociation
between the category (e.g., school) and the dependent variable which is not
equivalent to saying that the categories do in fact have an effect. 1t follows
that the next study should try to "explain' this residual association by intro-
ducing the mechanisms responsible for the categorical effect as intervening
variables between the categorical variable and the dependent variable. The
advantage @f casting the proolem in terms of path analysis is that the mean-
ing of the regression coefficients can be interpreted in terms of the
theoretically relevant causal ordering of the variables, whether they be
categorical or not, e.g., distinguishing between common antecedent vs. inter-
vening variables. A further advantage of casting the analysis of covariance
in the path fremework is that the various techniques like elaboration, con-
textual analysis, ecological correlation, latent structure analysis and
Guttman scale analysis, which Schuesslerll shows to be interpretable in

terms of analysis of covariance can be accomplished by path analysis.



As any statistician can easily demonstrate, the mathematics of path
analvsis is merely a special subset of the mathematics used in connection
with the general linear mgdel.lg The value of path analysis is therefore
mainly Feuristic--promoting clearer thinking about the whole network of
variables and the kinds of assumptions inherent in any interpretation thereof.
Tt is nonetheless true that casting the analysis in path analytic terms
allows one to incorporate multiple measures of the same covariate and to
consider explicitly the identification problem by setting up a model which
includes hypothetical unmeasured variables--a process which is difficult to

accomplish with any other available technique.
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Footnotes

*
The resecarch reported herein was performed pursuant to Grant No.

OEG-1-6-061830-0650 Project No. 6-1830 with the Office of Education, U. S.
Department of Health, Education, and Welfare.

lDungan; 0. 1

Path analysis: sociological examples. American Journal

of Sociology, 1966, 72(1), 1-16.

]
= . . . . § .
There are two basic types of analysis of covariance. The most commonly

used and the one we discuss is the analysis of variance with a covariance
adjustment, i.e., one or more independent variables are partialed out. The
other type which computes regression lines for each cell and tests their
homogeneity to see if the error variance is homogeneous is not discussed
herein (see Gu’ ksen, H. and Wilks, S. 8. Regression tests for several

examples. Psychometrika, 1950, 13, 91-11k).
5

Fvans, S. H. and Anastasio, E. J. Misuse of analysis of covariance

when treatment effect and covariate are confounded. E§thqlcgiéalﬁ5u1;gtin,

1968, 69, 225-23k.

L . i . i .
Bottenberg, R. A. and Ward, J. H., Jr. @Pp;ied_multip;qilingar

regression. PRT-TDR-63-6. ILackland Air Force Base, Texas, 1963.
5
“Duncan, 0. D., op. cit.
6A good discussion of dummy variable analysis is provided by Johnston,

J. Econometric methods. New vork: McGraw-Hill, 1960. Pp. 221-228.
7

Persons with training in the general linear model will recognize that
all interesting quantities for the path analysis could be calculated in a

single computer run. When the adjusted means are assigned to individuals,

ANCOVA is equivalent to subtracting the squared multiple correlation of the
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covariates with the dependent variable from the squared multiple correlation
of all variables with the dependent variable and testing this with the error
variance. It follows that ANCOVA is eqguivalent to obtaining the part corre-
lation of the adjusted means with output whereas the path analysis procedure
uses regression coefficients (see Werts, C. E. and Linn, R. L., Considerations

unpublished paper).
1S

QJDhnsth; J., op. cit.

(@] ~ _ . i . R . . N
“Gordon, R. A. TIssues in multiple regression. American Journal of

lQBlalack; H. M. Causal inference, closed populations, and measures of

8-

]
2

an Political Science Review, 1967, 61. 130-136.

ciation. Americ

11 . " , . : s s . s . .
Schuessler, K  Covariance analysis in sociological research in E. F.

Borgatta (Ed.), Sociological methodolegy, 1969. York, Pennsylvania: Josscy-

Bass, 1968.

lEA discussion of the general linear model may be found in Li, J. C. R.

Statistical inferences, Vol. II. The multiple regression and its ramifications,

Ann Arbor, Michigan: Edwards Bros., 196.. While it is true that all the
algebra of path analysie could be ~=ncompassed in the general linear model,

Dr. Duncanlin a personal communication points out that path analysis "provides
some techniques of manipulating hypothetical causal systems that would
probably never come to mind if one concentrated solely on the statistical

properties of the general linear model."
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Figure 1.

Figure 2.

Figure Captions

The ANCOVA Model.
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REGRESSION MODEI, FOR STUDYING GROWTH

\:D

Charles E. Werts and Robert L. Linn

Abstract

The determinants of change are assumed to be represented by a linear
regression model. The implications of using raw difference scores and of
using residual change scores ére evaluated within the framework of this
model. Given the regression model and a determinant of change (Z) other
than initial status (X) , use of the above traditional measures of change
results in biased estimates of the influence of 7 on change when X anc
Z are correlated. Parallel results are cbtained when the measures are

treated as error free and when they are treated as fallible.




A REGRESSTON MODEL FOR STUDYING GROWTH™

Given a test score at ~1e time and a score on the same or a parallel
test at a later *ime, the most common procedure is to remove the effect of
initial status by regressing the final score on the initial score, yielding
the deviation of the final score from its predicted value. This deviation
score is then used to find the correlates of change even though this measuce
is not a direct measure of the real change. The reason for this usage is to
guarantee "that the variables found associated with gain are not found simply
because they happen to be associated with initial status" (Lord, 1503, p. 2k).
The raw difference score (final mirmis initial status) would be subject to
this problem. Lord also notes the importance of correcting for unreliability
when obtaining correlates of the change variable or when estimating change
for an individual. 1In this paper we shall discuss how the same kind of data
would e handled in a regression analysis for the purpose of making inferences
about the "determinants" of change. While it is easily shown tlat the regres-
sion approach typicaily yields Jifferent results from the traditional approach,
it is not possible to state from an examination of the statistics alone which
should be used. While the approaches do have different theoretical assumptions
(Linn & Werts, 1969), in the absence of specific knowledge about how the influ-
ences really operate, we cannot know whiéh would simulate the phenomena more
closely. In the discussion which fDilSWE; it shall be assumed that the user
has ji stified the relevance of a regression model and wishes to make inferences
witnin this framework. It is our hope that the existence of an alternate
analytical model for which the traditional methods would be incorrect will
serve as a challenge to clarify both the nature of the questions being agked
and the specific limitations of statistical tools in answering these questions.
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A. Basic Principles

The first question when applying a regression approach is: What should
be the dependent variable? Should it be the raw difference score, the devia-
tion of final status from the value predicted from initial status, or perhaps
simply final status? The central concept in answering this question will be
that of "specification error" by which is meant the error which results from
incorrectly specifying the model for analyzing the data (Theil, 1957). Tor
example, if Y were determined by two correlated influences Xl ari XE
according to the iguation Y =A+ Bl X, + Bg XE + e , then if XE were
neglected when computing the effect of Xl , the regression weight for Xl
in this incorrectly specified model would differ from the true regression
weight because of specification error. The exact difference can be computed
from the "normal" equations in their regression weight form:

1. For the equation Y = A + 31 Xl + BETXE + e, BYK1 = Bl + BE Bgl B

where B

o1 the regression weight of X, on ;0

iod
1l

=

the total regression of Y on Xl without X,. in the
equation.

2. Thus B - B, =R, B . If ¥X,. and X, are uncorrelated, then

YX 1 e 21 = 2 1

BE; =0 and EYX, = Bl . If B2 and BEl are of the same sigh

incorrect specification leads to a positive error and if of opposite
sign to a negative error.
Tt is important to note that if XE and Xl are uncorrelated, then the same

regression weight for Xl will be obtained whether or not X2 is in the

equation. It follows directly that if a variable is not included in the
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regression eguation, then the assumption is that either it is not an influence
on the dependent variable or, if it is an influence, it is uncorrelated with
a .l the independent variables in the equation. Failure to include relevant in-
fluences, then, can in general be expected to result _n distorted estimates
for all the variables studied. If initlal stcatus and other variables are cor-
related determinants of growth, then neither the effect of initial status novr
of the other variables can be correctly specified in a least squares regression
model unless they are all used as independent variablec in a single regression
equation with final status the dependent variable.

In suggesting that initial status may be one determinant of growth, we
are making a much stronger statement than that of saying +hat initial status 1s
correlated with growth. Such usage must be justified by gubstantive considera-
tions, e.g., perhaps the skills a student enters class with may partly deter-

mine the rate at which he can absorb new knowledge in this particular area.

B. Algebraic Consequences of Differing Procedures with Infallible Measures

To understand the interpretations appropriate to a regression model and

the differences with the traditional approach it is useful to compare algebra-
ically the consequences of using the traditional growth measures in a regression
analysis. Consider an example with infallible measures in whi h there is a
single determinant (Z) of growth other than initial status (X) and the final
score (Y) is equal to the initial score (X) plus growth (G) . Three pro-
cedures will b= compared:

(I) Y as the dependent variable, X and Z independen® variables;

(1) (Y -X) =G as fhe dependent variable, X and 2 independent

variables:




(ITa) (Y -X) = G as the dependent veriable, Z +the independent variable;

1]

(IIT) Y' = (Y - ¥) where ¥ =4 + By, X (i-e., Y' is the residual from

the regression of Y on X ) as the dependent variable, X and Z
independent variables; and

(I11a) Y (Y - ¥) as the dependent variable, Z +the independent variable.

Case I: 1. The defining equaiion is

Y=G+X=A +B X+B,Z+e

2 1

no

Solution of the normal equations yields:

w
I

2

& . . - .
where SX is the variance of X ,

S§ is the variance of Z ,

ny is the covariance of X and Y,

ng is the covariance of X and G,

is the covarjance of X and 2 ,

Xz

C._ is the covariance of Y and

|
‘-

and ¢ is the covariance of G and Z .
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Case II:

The regression coefficient for Z 1is equal to the regressiun
coefficient By, y » 1-e€., the partial regression of growth (G)
on % , X controlled.

The regression coefficient for X 1is equal to the regression

coefficient B 1, i.e., the regression of growth {(G)

o+
GX.Z2
on X , 2 controlled plus 1 (which represents that part off ¥
which is equal to X ).
It follows that when the initisl status is an independent vari-

able, the regression coefficient for the other independent

variable is the irfluence of that variable on growth.

The defining equation is

c3 1 -1+ 7 Bx.z

tw
]
o/
1
I__I
i

and

i
W]

By = 55

The regression coefficient for Z is thus the same coefficient
obtained in Case T, reflecting the influence of Z on growth
and the regression coefficient for X 1s equal to the coeffi-
cient in Case T less 1. Thus Case II differs from Case T in
that the regression weight for X 1s decreased by 1 represent-
ing the loss of that part of Y which is initial status. Given
the results of Case I the coefficient for Case II can be immedi-
ately calculated. In both cases the same coefficient for 2

would lead to the same conclusions about the influence of 7z on

growth.
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Case ITa: 1. The defining equation is

N L] e
U = AE& + 34 Z + 2o,

By the normal eguation procedure previously discussed 1t can

na

be shown that Bi - BA = B§ BXZ

5. Thus as long as X and Z are correlated, the regressiéﬂ
weight for a determinant Z will differ from the true weight
and any estimate of G will be similarly distorted. The dis-
torted weight may over- or understate the influence of Z

depending on the signs of B5 and BXZ
Case 1IT: 1. The defining equation is

Y' =Y - A - By X = A5 + BE X+ Bg 4+ ez

where BYX =5

2. BSince Y =G+ X ,

T oA+ X (1 - y = ,
G -A+XT11 BXX) A, + B

3 - X + 56 L+ e

) "3
5. The regression weight for X is related to Cases I and II, i.e.,

55 == EE + 1 = BIK = Bl - BXX .

But from the normal equation for Case I we know that

B, =B + B, B

“YX 1 2 ZX

I...J\
M_.m

Thus by substitution 55 = B, -« B, =~ Bg BZX = - Eg BZK
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Case

ITTa:

1.

The regression weight for 7. is the same as hefore, il.e.,

Case III yields the correct deduction about the influence of
7 bubt gives a weight to initial status which compensates for

the difference between the total regression of Y on X and

the partial regression éf Y on X? with Z present. There
ig clearly no value in Case II1 over Case I since the same
weight for Z 1is obtained and if desired the weight for X
in Case III could be calculated from the results for Case 1

(to obtain -B ) although it seems of little substantive

o Box
interest-

The defining equation is

C L
Y' =G - A+X (1 BZX)

il
»
N
+
x!
Ty
Y]
+
4]

®

The normal equation is

EéIES’F B‘S

But B, = -B, B, and B, B, = é% . Therefore

L .2
Bg = Bg (1 - ryy)

Thus the use of regression corrected growth scores will gener-
ally lead to an underestimate of the weight of 2 . The greater
the correlation of Z with initial status, the greater the

degree of underestimation. This method is appropriate to a
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least squares model only when the other determinents of

growth are uncorrelated with initial status.

C. Algebraic Consequences of Differing Procedures with Fallible Measures

Corrections for unreliability are also appropriate to regression analysis

end as in the previous section the consequences relative to traditional

When X and Y are infallible measures, then a simple difference is
also infallible. However, when X and Y include errors of measurement,
then the simple difference, G =Y - X , is also a fallible measure. Follow-

ing the standard assumptions of classical test theory, assume that:

Y=T,+E, ,

where the mean errors are zero, and the covariance of any error parts with
any true part or other error part is zero.

The raw gain score, G , is

G
li
MH’H
!
-
=
<
I
gﬂj

or simply,
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Consider the same basic situation that was discussed in the preceding

section: there is a single determinant (TZ) of growth other than initial
status (ix) and the true output score (TY) is equal to the true inpub
score (;X) plus growth (TG) . The only change from the preceding section
is that only fallible measures X , Y , and Z are avallcble for the three
variables of interest. The three procedures to be compared are parallel to
kCases I, IT, and III:

(1%) T, as the dependent variable, T, and T as the independent

variables;

(zz*) (Ty - TX) = T, as the dependent veriable, T, apnd T, as the
independent wvariables;

(IIa¥*) (TY - ii) = ?3 as the dependent variable, T, as the independent

variable;

(1I1*) T, = (T, - T,) where T, = A%+ B,

Y Y T, T T

(i.e., Ty 1s the

residual of the regression of T, on Ty ), as the dependent

variable, TX and TZ as the independent variables; and

(IIIa*) Ty = (TY - TY) as the dependent variable, T, as the independent

variable. This residual Té is identical to Tucker, Damarin, and

Messick's (1966) independent change score.

Trom classical test theory assumptions it can be shown that:

B

g |

B

Ty

where Tox is the reliability of X , i.e , iXX = -,
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where SE

Case I¥ : 1.

is the wvariance of ix .
The defining equation is

T - A¥ 4+ B¥ T+ B¥ T + e*
Ty = Ty + Ty = AT + BY T, + B3 Ty + &3

2, Solution of the normal equation yields:

2

Ty Sy, C:Kf, -

e y 2y X2 o,y XGC
i , 2.2 2 . 2.
x S - Cxy Yoo Oyy Sx Oz ~ Yoo

and

w

vk S
no

r
N
Py

where T,

oy is the reliability of Z .

Case II*: 1. The defining equation is

TG=A§+B§TX+Bﬁ‘IZ+eg

©. Solubion of the normal equation ylelds:

9%
E; 1

and

(Eﬁ = B%

Case ITa*: 1. The defining equation is

T, = A¥X + R¥'
3 Sa, L

1 . a¥
a Tﬁ + e

7 2g,
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V]

The solution for Bﬁ' results in

L ke

i
ve)

BY !

e

or

Case III*: 1. The defining equation is

1o A% ¥ T ¥ T %,
IY AE + B5 ?K + Bg Té + 55 5

where

and
B

~ 7 - E*
TYZA*+1‘}G{T)Q{

o. Solution of the normal equation yields:

*
B o o2 B

5 ' I!Ef

=

and

; B¥ = B¥
Bg Bi BE
Case IITa¥*: 1. The defining equation is

ot %
Ty Af’ +Bg T +e§a .




2. The regression coefficient is

T
1 . X

Txx Tuz

o
Orek

i

=]
Ok

As can be seen the relationships among Cases I%*, II¥, IIa¥*, III¥, and

ITIa* parallel those among Cases I, II, ITa, III, and IIIa.

D. ZImplications

The algebraic explorations above indicate:

l. When studying a determinant of growth in a regression model, the
determinants and initial status should be independent variables with the
final status the dependent variable. This principle can be generalized to
multiple determinants.

2. Unreliability of either of the independent wvariables will distort
the regression weights for both the variables. Thevefore it is insufficient
to correct only for unreliability in the initisl status. Even after these
corrections, an unknown distortion will remain due to incorrect model speci-
fication (Theil, 1957). J

3. If the initial status is an independent variable, after corrections
for unreliability, *the regression coefficients for ancther determinant will
reflect the direet influence of this variable on growth. If initial status
is not included in the equation, then the regression coefficient for another
determinant of growth will reflect the infliuence on growth plus a component
due to the correlation of initial status with that variable. The better any
substitute for initial status, the more the weight for other wvariables will

represent influences on growth.
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Y. If the growtn determinant in question is essentially unrelatédlta
initial status, then its absence will not bias the weight for initial status.
Since unreliability in the output measure is (according to traditional psycho-
metric theory) uncorrelated with thebindépendent variables, the regression
weight will not be biased by this unreliability-

5. If the correlations among independent variables become very high,
not only will the statistical problems of multicollinearity be involved
(Farrar & Glauber, 1967), but reasonable substantive interpretation of such
results may become almost impossible (Gordon, 1968).

6. The use of a base free measure of change (Tucker, Damarin, & Messick,
1966) is not appropriate to & regression model because a determinant of growth
(other than initial status) will in general influence both the independent and
the dependent change scores. Only if the determinant is uncorrelated with
initial status will the regression of the base free measurs on this variable
be free of distortion.

7. The above comments apply equally well to the study of group training
effects. If 7 1is a categorical variable such as group membership, then the
use of the regression model is eqguivalent to the analysis of covariance
(ANCOVA). For example, Harngvist (1968) suggests a measure of schooling
effect which is the difference between the mean observed final status for that

2

o
b4

school minus a mean score Y' calculated from the eguation i} = + vx i
where Byx is the average within-group regression coefficient and iﬁ is

the mean initial status for school i . While this procedure does keep school-
ing effects out of the estimation of Y' by using within-group regression, in

a regression model it means assuming that there are no other input variables

Legides X or nonschool influences which are correlated with X +that influence

O
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the output and that the school effect itself is independent of initial

statuz. ILikewise, use of an analysis of covariance with input as covariates
to obtain aschool effects is questionable because this method requires the
assumption that treatments and covariate be independent, i.e., that the school
effect be independent of input (Evans & Anastasio, l958).2 The correcticn for
lack of validity mentioned by Harngvist is also not appropriate to a regres-
sicn model because this correction in essence asserts that within-groups
initial and final status should be perfectly correlated, which in a regression

model would meun that there are no other variables (explicit or implicit)

which directly influence final status within groups.

E. Interpretation of Regression Weights

The rationale for the use of unstandardized regresesion coefficlents has
been ably discussed by Tukey (1954) and Blalock (1967). The question of
interest tc researchers is: Given the correctness of the model, what change

in final status would be predicted from a change of one unit in some deter-

minant of finsl status? For example, suppose that Y = A + Bl X+ B, Z+ e
as before; how many units should we predict that Y would change if Z were
changed one unit? This question is unanswerable unless we know what the
association of X with Z means. If this correlation resulted from X
influencing Z , then changing Z will not affect X (presuming that.chang—
ing X is not the means used to change Z and that the means used do not
influence X ), in which case changing Z one unit should result in Bg
units of change in Y . If the correlation between X and 7% resulted from
Z influencing X , then a change in Z will change X which in turn will

change Y , in addition to any direct influence Z has on Y . In this case
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a change of one unit in Z will result in BXZ uniits change in X and
since each unit change in X vresults in Bl units of change ‘n Y , this
indirect or mediated effect will result in (BXE Bl) units of change in Y .
The total effect of one unit of change in 7 would therefore result in

(Bg + BKZ Bl) units of change in Y . Thus the regression weight BE for
7, represents the direct influence of Z on Y , i.e., the influence of Z
on Y if X did not change (which in reality wight be hard to arrange if
7 influences X ). If the meaning of the correlation of X and Z 1is
obscare, then the researcher can only talk about "direct" influences, which
may be a +theoretical fiction since it may not be possible ever to measure
thig "direct" influence in isolation. If this "direct" influence is zero,
one cannot assert thet the variable does not influence the output since the
influence may be exerted through effects on other variablies which in turn
influence output.

It is crucial for the researcher to remember that he is making dedwvi-
tions about influerces given a model whose relationship to reality may be
incompletely known. The fact that exact regression weights can be obtained
may advance our understanding very little. Unless the research 1is designed
to study the relationship of the model to reality, to eliminate some plausible
alternative hypotheses about this relationship, the statistical computations

are likely to be an exerciie in futility.
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Footnotes

1-6-

061830-0650 Project No. 6-183%0 with the Office of Education, U. £. Department
of Health, Eduration, and Welfare.

EHarnqvist's approach is wmuch like ANCOVA, since Y. - Yi is equivalent

to the adjusted mean for group i in ANCOVA. However, the adjusted treatment
variance in ANCOVA will not equal the variance of the (?i - ?i) unless these

effects are completely uncorrelated with the covariates.
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Dev. lopment of a Structured Interview to

. , . , 1
Explore Vocational Decision-Making

The Zongitudinal nature of the Study of Intellectual Growth and Vocational

various school systems, is likely to throw heavy emphasis on prediction. The
purpose of such predictions is not control but understanding. The relastion-~
ships between an individual's status at some time and antecedent data should
help us to understand how and why he got there. As the other reports in this
series indicate, considerable progress has been made toward predicting such
output variables as academic achievement and growth from input variables that
describe a student's community, school, curriculum, family activities, abilities,
and so on. Another output variable of some interest is his occupational choice--
by which is often meant his verbalized preference for some occupation, or
sometimes the occupation he is currently engaged in, or occcasionally the
reasoning and attitudes that characterize the process by which he arrives at

his occupational preference or engagement.

Expressed cccupational preference at most stages @gé been a highly unsatis-
factory criterion. For one thing, it is often unstable. As long as no
irrevocable commitment or costly investment in differential preparation has
been made, the salience of a verbslized pfeference is difficult to determine.

It is probably in the student's interest to remain flexible ("hang loose") as
long as he can, since not only preferences but occupations themselves are
likely to be unstable. Increasingly, with rapid chaﬁges in technology, workers
must expect not to engage in a single permanent occupstion but to plan on
"serial careers." It is difficult for prediction studies to keep up with

such moving targets.

[R]
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Furthermore, the prediction of occupational prelerence or entry is often
muddied because a given occupstion may be perceived differently by different
individuals. That .s, they mey choose the szme occupation for "different
reasons," or may choose different occupations for the "same reason." The
title of an occupation is, therefore, a less us: .l criterion than some
indication of what that occupation means to an individual. Beyond that,
we are also concerned with what the rrocess of choosing an occupation means
to him. In his view, hecw important an element of his life is represented by
occupation? What kinds and amounts of satisfaction does he hope to derive
from it? What differentiations does he discern between occupations in
capability of providing such satisfactions? How much control over his choice
and responsibility for his choice does he appear to exercise? What role do
predictive data play in his choosing?--does he consider them? is he dominated
by them? what risks is he willing to take to achieve the occupational satis-
factions he says he wants? What decision rulss does he employ? What resources
does he use? What reality tests of his perceptions and predictions has he
made, or does he plan to make? How has he coped--how will he cope--with
obstacles and difficulties? Has he formulated viable alternative pians?

Once we have probed bensath the surface of choice to get at such underlying
perceptions, attitudes, and rationales, we may find ourselves with much richer
criteria of growth and vocational development. Indeed, we may be able to
'identify some dimensions of "vocational maturity," amongst these dynamics
of decision-meking, which may be more enlightening than mere occupational

titles as correlates of antecedent data.

281




Method
To get at the individusl's constructs, perceptions, attitudes, and
thinking about occupational choice, we have devoted this phase of the study
to developing a structured interview scheduls, The guestions are gquite
straightforwvard, and!a small tryout group seems ﬁa hae had no difficulty
in understanding theﬁ and responding to them. We recognize that what an
individual says &bout his occupational choice may involve rati@ﬂalizatiéns,
perhaps r:lated to "social desirability" response sets. We have, therefore,
bullt a certain amount of redundancy iﬁté the interview quepjtions. This
gives us some opportunity to check on the consistency of thé rationalizations,
end sometimes to challenge them. Confronting individuals w:ith apparent
inconsistencies often seems to evoke particularly illuminating comments.
This raises another problem which we have not yet solved, but are working
on: what is the effect of the interview itself on vocational decision-making?
Obtaining subjects to be interviewed in time for this report turned out
to be quite difficult. We wanted young people who were in transition from
secondary school to occupational entry, without the intervening time-cushion
of four years of college. That is, we wanted to start with a group for whom
occupational choice would be salient, and even pressing--not an academic
exercise. As a matter of convenience, our first group corsisted of students
at a neighbcriﬁg two-year community college. Our initial interview schedule
(see Form A in the appendix) required two-hour sessions with each individual.
(Form B invclvei variations mainly in the order of presenting guesticﬁs.)
After using Forms A and B for éight interviews—--and seeing the shado# of

the impending deadline--we modified the schedule to permit smallegroup




administrstion in half the time. bIn other words, we tried to convert the
interview schedule to a written questionnaire (see Form C in the appendix).
This procedure Qf@%gasfeasible in terms of getting most of the main guestions
answered, but was not nearly so satisfactory in terms of following leads,
clarifying what each individual meant, and allawiﬁg him to explore freely
his feelings about some of the mate;ial expressed.

Access to noncollege subjects turned out to be quite difficult. After
missing connections with a community center, we eventually had tc settle for
administration to groups of 20 or more noncollege-bound seniors during LQ--
minute periods at a nearby high school. This restriction forced us to cut
the schedule further; even then, many of the students were unable to complete
it in the allotted time. (This was Form D, not sh%wn; we do not recommend

its use.)

and large-group administration, we recommend leisurely individual interviews
with a small sample of the Growth and Vocational Development Study population--

at least for one more phase.

Illustrative Findings and Queries

Although the main thrust of our work wes instrument development, we cannot

]

refrain from commenting on some of our "findings." Obviously, the size and

:composition of the group interviewed does not permit tenable gensralizations.
Qur comments, therefore, are intended tc be merely illustrative of the kinds
.of observations and analyses that mey eventually be made. They will also

raise questions which further research and development may be designéd to

 answer. These comments, it should be emphasized, are based primarily on




about eight interviews with junior college students, although we snall refer
occasionally to other subjects for comparative purposes.

To make the comments easy to follow, we shall key them sccording to the
numbers of the questions in Form A.

Q 2. The purpose here was to approach with as open-ended a question as
we could the individual's own perception of an aecupatipn of interest to him
and the constructs that he used to define and differentiate it. An inter-
viewer's check list permitted us to code ithe descriptive and instrumental
charscteristics mentioned, according to priority of mention and emphasis,
extensiveness, or specificity. For example, smong the descriptive char-
acteristics we listed Activities, Entry Requirements, Level, Field, Place,
Work Conditions, Outlook, Salary, Benefits, Hours, etc. Instrumental
characteristics included all of the column headings for Q 13. We found
that in this open-ended context the junior college students tended to focus
almost exclusively on descriptions cZ activities. We had to go beyond probing
and hinting, to ask pointed and direct guestions, in order to get them to
mention other characteristics.

It had been cur.intent to compare the constructs menticnéa in response
to @ 2 and 3 with constructs appearing in response to Q 7, 8, 10, 1k, 15, and
with the relative weights assigned to values in Q 16. Thus, we could get at
the dimensions along which each student construes cccupations across a number
of methods—-varying from open-enced té highly strucﬁuredr and including as

content his planned or preferred accupatlan, his 1aeal or "dream" aecupatian,
his "nightmare" occupation, occupalilons with Spéclfléd gfiects and connotations,
and eccupatlens selected to réprasﬁnt a varlety of fields and 1evels This

would give us evidence of the ecn51stency, permeability, breadth, and rigidity

il GGy




of his occupational constructs. The shallowness of responses to Q 2, 3, and
7 led us to change to the much more explicitly structured introductcry page
and Section I of Form C, with their emphasis on inductive definition of
values. (Q 1 of Form A does not appear until Q 13 of Form c.)

Of incidental interest, the repiy to Q 3a was usually "ask someone."
Rarely was there any reference to printed materials. @ 4 and 5 respénses
expressed almost uniform firmness and confidence, but Q 6 responses indicated
that current preference or plan had generally been of less than one year's
duration. Students asttributed changes most frequently to a loss of interest
in the earlier preference, or to finding that the necessary educational
preparation would be too difficult -(the "cooling out" process), or to dis-
covering they had enough sbility to handle difficult preparution (the
"heating up" process). The students indicated that they had never had much™’
commitment to the earlier prefereuce, in contrast with their present sense
of purpose and assurance.

Q 8, 9, and 10 turned out to be extrasordinarily productive. They seensd’
to stimulate students to specify reasons and distinctions that had not occurred
to them before. (@ 9 of course depended for its effectiveness on the inter-
viewer's insight and ingenuity in przposing alternatives that would challenge
the student to reconcile value conflicts expressed or implied in his responses
to @ 1-2 and to Q 8.)

The two parts of Q 11 were'ﬁergea after the first interview, and this
gquestion gradually metamorphcsed 1nta the introductery page for Farm c.

Q 13 is structured to permlt a number of 1nterest1ng analyses. One

cepticns_ If we were fcolhardy encugh to general1ze from e;ght interviews
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(the question was deleted from Form C because it consumes a lot of time), we
would venture to séy there are clear central tendencies across individusls in
their perceptions (or stereotypes) of the instrumentality of the 17 occupa-
tions in respect to most of the 10 value dimensions. An exception worth
noting was broad dispersion on "Intrinsic Activity Interest" for almost all
of the occupations. (Truck driver, however, received a consistently low
rating in this column with four 1's and four 2's, and the distribution for
physician, on the other hand, was negatively skewed, with five 5's, two 3's,
and a 1.) This exception is precisely what one would predict of jJjunior
college students from various curricula, as these eight were.

What kinds of individual differences are rélatéﬁ to differential
percefﬁiana? For example, do individuals who value Altruism themselves tend
to see more opportunity for altruistic satisfactions iﬁ.variaus ocecupations?
More generally, are values and perceptions of occupations independent? Does
an individuel's "sense of agency'" moderate the relationships? (Ons might
hypothesize that individuals with a strong '"'sense of agency'" tend to perceive
occupations as subject to shaping.) How is SES related to perceptions of
instrumentality of various sceupatians in respect to Income and Frestige?
These questions sugéést interesting hypotheses to test in later administrations.

Another agpr@ach is to examine occupational profiles, noting which*
occupations éluster iﬁto distincﬁive'g;@uﬁs in terms of students' perceptions
of their instrumentality for these values. For example, a quick glance
(remember, N=8) sugéests that ccﬁpﬁter programmer, draftsman, and electronic
techaician are pérceiﬁed by these students as having quite similar instru-

mentalities in respect to the values liétea; medical techﬁélcgist and physical
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therapist look as if they might be perceived as similar; accountant and
srtist each seem to stand alone; so do truck driver, which tends to get a
low rating on everything, and the' steadfast culture hero, physician, which
tends to get a high rating on every value but Leisure.

Still another approach is to analyze perceptions of instrumentality
across occupations. For example, how prevalent is the perception of high
incéma?‘ (Five of the 17 occupations tend to be renked high.) One might
use this approach in retrieving oeccupations that are perceived as having
high instrumentalities in respect to certain designated values.

Q 1i and 15 are modeled on Kelly's Role Construct Fepertory (REP) test.
They were designed to get at the constructs each individual uses to pair or
differentiste between occupations. Although the task is specified, he is
free to use any dimensions he chosses in construing similarities and
3ifferences. (Initially, we did not even limit the constructs to satisfactions
and rewards.) We hoped this might allow us to jdentify unique value dimensions
for & given individual and include them in @ 16. Performance on these two
questions was quite interesting. Sharp individual differences appeared in
richness, variety, &and breadth of constructs used: some students sounded the
same note repeatedly, in comparison after comparison. It wasvciaar that
they construed the universe of occupations along only one-=or very few--
dimensions; others used a number of constructs, but almost invarisbly used
each one more than once--that is the constructs were not impermeable.
Unfortunately, these items were too time-consuming. 'We found that we could
approximate the same insightes into ccnstruets more efficiently by (essentially)

reversing the task, as can be seen in Section I of Form C. While we did not
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have an opportunity to try the two different approaches on the same students,
we believe that the Form C method is not only quicker and easier, but more
productive of significant constructs:.

Interviewees seemed to be quite interested in @ 16. Their scaling of
values runs the gamut of possibilities. Although Q 16 was retained as Section
IV of Form C, we cannot merge our cases across forms, since three additional
values were named in Form C. Let us simply list the range of weights used
for each value in the order in which it appears in Q 16: 0-L0, 0-20, 0-20,
0-25, 0-25, 2 1/2-25, 0-15, 5-65,0-10, 0-20; for the three additional values
listed in Form C, the ranges (N = 5) were 0-18, 5-15, 0-5. With a larger
population, it will be interesting to compare means and standard deviations
across values, and to note whether an individual's scaling of his values is
relsted to antecedent variables (e.g., abilities, SES, activities, ete.).

For example, one might want to test the hypothesis that low SES people will
tend to give more weight than high SES people to Money, Security, and Working
Conditions. One could also test Rodman's (1963)1 concept of "value stretch,"
i.e., low SES individuals "have a wider range of values ... a stretched velue
system with & low degree of commitment to all the values within the range."
Certainly, for the small group of Junior college stgdents interviewed, it is
interesting to note that the mean weight given income was only 13;5_. If

this were to hold over a better sample, it might suggest that the single

dimension of economic reward (as reflected in the folk consensus in various

_ Ty, Rodman, "The Lower-Class Value Stretch." Social Fcrces, L2, 205-215,
1963. See also Suzanne Keller, The American Lower Class_ Family, New York State
Division of Youth, Albany, 1967.

Cc-9

Ciliogg




rankings of occupations over the years) may no longer dominate. As I have
suzpested elsewhere (Katz, 1966)2

"...differentiation by level of economic reward, although

no less perceptible, may now be less salient. As iue

'people's capitalism' has continued to raise the economie

rewards of most occupations, economic distinctions hetween

high-level vocations and other employment have tended to

decline in utility."
Some of the noncollege-bound high school seniors, however, while generally
quite vague about occupaticns and plans, seemed to emphasize income. As one
put it, "I do know what I want out of a job is the money at the end of the
week." This boy, in his scaling of values, assigned 50 points to Money, 15
to Leisure, 10 each to Security and Plemsant Working Conditions, 0 to the
rest. From his comments, it was clear that he did not aspire to an extra-
ordinerily high income: tue "going rate" would satisfy him, but it was the
extrinsic--not intrinsic--rewards of work that he sought., What antecedent

variables are related to emphasis on:intrinsic versus extrinsic values?

SES does not strike us as a good explanatory predictor of this distinction

between the junior college students and the high school students. Most of the
Junior college interviewees we would Judge to come from low SES backgrounds.
At some point, of course, correlations between values should be factored
to determine the number and nature of dimensions that should be used. One
might anticipate, for example, that Prestige and Autonomy would tend to be
quite highly related, both in individuels' scaling of their own values and in

their perceptions of the instrumentality of various occupations in respect to

» M. Katz, The Name 1 G
Guidance Association, Washington, 1966 (multilith).

gnd. Nature cf Vocational Guijdance, National Vocational
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those values. So far, however, our "data” from a modest number of interviews
suggest thét all the distinctions between values may be worth preserving.

In discussing with students their responses to Q 16, we too seldom had
time to have them re-cycle through the whole procedure, re-scaling values
to allow some alternative weightings, altering instrumentality cosfficients
to take into account various specific possibilities and opportunities,
changing probability of success decimals to allow for error terms. Certainly,
there would seem to be great advantage in allowing the student to re-~cycle
in this way, as often as he wants, trying on different values for size,
getting more and more explicit about what he wants; taking a "what=if"
detail; playing with predictions, asking what he might do to alter them.
This process should help us to gain insight into what is importan£ td him
now, and what value conflicts beset him; how he construes occupations, and
how his perceptions compare to Dthers'; what predictions he accepts or
rejects, and what reality tests he uses; and finally, what decision rules
he uses or adopts, and how consistently he adheres to them.

Section B of Form A and Section V of Form C try‘tc get aﬁ caping.
behavior. Note that the wording of the Form C questiansbis a bit more

pecific. Q 26 (in both forms) produced surprisingly uniform answers among

]

the junigrrcgllege students. All of them seemed to feel that they had
complete freedom of choice, the only cgnstraints being their own desires
and (to a lesser extent) sbilities. ;ncidentélly; this feeling held at
least as strongly for the Negroes asAfér the whites; In the high school

group, on the other hand, one boy voiced a concern that nust have loomed
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strong for all: "How can I even talk sbout plans for an occupation? TI'1ll
go into military service after high school, probably go to Vietnam and get
killed. What's the sense of planning?" Here, of course, is the extreme
lack of sense of '"agency," or of control over destiny. It stands in strong
contrast to the optimistic assurance and self-reliance displayed by the
Junior college students. It will be of interest, then, to ascertain the
relationships between such attitudes and antecedent variables.

Responses to Q 27 (Form A) were surprisingly uniform. Without ccﬁsidegs
sble prodding (e.g., "What would you do if you didn't get a job that way?"),
nothing but direct application to possible employers was mentioned. There
seemed to be little awareness of or faith in other resources for job place-
ment. Most of the junior college students displayed complete confidence in
getting an appropriate job once educational requirements had been met. It
did not occur to them that there might be difficulties, or that they might
have to compromise on some other kind of job. Thus, affirmative responses
to @ 27b were made reluétantly—zaniy on condition that no Jjob was available
in the planned field after many months of looking. And then the alternative
would be taken only on an interim basis.

In response to Q 28 (Section C of Form A, or see Q 28 of Form C), the
Junior ccllege‘students tended to rate work as & "most‘impartant“ part of
life; or at least a "source of major gatisfactions." The noncollege-~bound
nigh school seniors, on the other hand, tended to rank satisfactions from
recreation, religion, and family life higher than work satisfactions (the
guestion was askea in somewhat differeﬁt form; so the responses are not

strictly compsarable). Here, again, we may want' to note in future studies
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whether thg importance of work varies with SES, sbilities, education, and
so on. Notwithstanding the junior college students' respounse to Q 28,
most of them ?esponde& negatively to Q 30. That is, work might be a more
important source of satisfaction to them than recreation, but they would
not necessarily forgo recreation. Furthermore, they did not really believe
there was any +° -ce that offered good occupational opportunities that did
not include suitable avocational opportunities.

Q 32 occasioned several comments to the effect that the interview had
"extended my ideas about what to look for in an occupation,' '"made me think

tf

about why I was making my choice,  and so on. It seemed to have a particularly

¢
Ry
E

strong impact on one student who had appear: 1 especially firm and ~pecific in

his plan to become a chemical engineer. Working as a draftsman after his

graduation from high school (where he ssid he had been "pushed into" a

[RREERT Ypgs

vocational curriculum by his guidance counselor), he had had a particularly
good opportunity to observe chemical engineers at work and had an unusually
thorough knawle&ga of their work activities. His pefcépti@ﬁs (in the
comparisons of Qécupations) se ed fixed almost exc1u51ve1y on one construct:
whether an occupation offered sny outlet for scientific interest and inven-
tiveness, or not. The sole devistion involved a diserimination between

occupations in terms of altruism——app@rtunity to help others. The systematic

out more explicit reccgnltian of Altrulsm as a value of scme importance Lo

him. With tnls dlscovery, cher values af Wthh hé had not been fully aware
also canme 1nta focus as qulte 1mpcrtant to hlm- notgbly Variety and Autan@my

In responding to Q 32, he said that the interview had "brought to the surface
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values I've held but never recognized. That shakes me. ...If I had two lives
to lead, for one of them I'd go into the Peace Corps as soon as I finished
college. Maybe then I'd try to become a high school teacher or counselor,

or a community worker. But I came-up the hard ﬁay. There are things I see
now I want to do, but I can't do them until I get firm ground under me. I'm
still determined to become & chemical engineer. Not like a machine, though,
but like a person.”

This excerpt points up the problem of possible interview effect which
we mentioned earlier: can one measure the status of an individual's
vocational decision-making without influencing it? FProbably not. If the
influence were uniform, comparisons between individuals might not be unduly
upset. But a differential influence, varying from one person to another,
might confound some of the comparisons and anelyses. Perhaps we may comfort
curselves by assuming that people encounter many common experiences that have
differential effects, and this is merely one of such an unknown number. The
diffeiential effect may indeed be partjcf the substance of what we are trying
to investigate. At any rate, we hope to experiment with other procedures,
ineluding the further development and administration of a role-playing exercise,
as alternative means of getting at vocational decision-making styles and
voeational maturity.

Finally,.let us peint out that in conducting this walking tour through
the interview quéstians and trying to illustrate the kinds of EEﬁzraiizatians
and analyses that may bé derivea from the respcnses; we have neglected to
convey the flaver of ény single iﬁteiview. We would like to amend this

deficiency, in part, by quoting a few bits and pieces from the interview
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with a meture student, who had served a hitch with the Air Force, had worked
in a steel mill, and then had enrolled in a two-year community college to get
the education that he felt would open a technical or business occupaticn to
him. TInitially, a major concern had been to choose an @gcupatién that would
pay well. "The money was good at the steel mill," he said, "but the work

was hazardous and dirty." He had expected to make at least as much money with
better working conditions. But long talks with his history instructor,

1

along with his increasingly sharp awareness of "societal conditions,” made

him change his mind. He now wanted to become a high school teacher of
methematics. His "ideal" (@ 8) wonld be to establish and head a school

for slow learners, 'to make them enjoy coming to school and teach them to
better themselves.!" When asked (§ 9) why, in view of his éésiré to change
social and economic conditions, h~ hadn't decided to study law and enter
politics, he said he had no wish to govern or control people, 'but to teach
them to help themselves. I came from the slums myself. I can teach those
kids not to give up. I would take lower pay to teach in a slum scﬁcglsato

1lift those students,‘help them become useful and not just die by the

wayside." Why hadn't he chosen the ministry? "Religion is separa%g from

real life." He perceived high school teacher (Q 13) as foeringfféfy high
satisfaction (5) in respect to all values excépt ineamé, Segpfi%y, Vériety,

and Leisﬁre, He used a wealth of constructs in Q 1k and;15; often three--

once even four--for a siﬁgle éort.' In his scaling é?ﬁ%%lﬁeé'(Q 16), Altruism—-
as would be expected--was highest with-25,VSecuriﬁyF15, Incone, Pfestigé,
Autonomy, and Leadership 10 each, Intrinsic Agfgvity Interest 8, Variety and

Pleasant Working Conditions 5 each, Leisure 2. (Apropos a previously mentioned
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hypathesig concerning independence of values and perceptions, it may De
interesting to note in Q 13 the coefficients he used for instrumentality

of 16 occupations in respect to Altruism: 2, 1, 1, 3, 3, 3, 3, 5, 5, 4, 5,
5, 5, 5, 3, 3, respectively.) We can anchor in behavior some of the weights
he used in sceling his values. For example, in respect to autonomy, the
importance of being,free-tg make his own decisions, he told that when he
had decided to gquit his high-psying steel work in order to go to school,

"My wife said no, I said yes, and she put me out." Applying this to
teaching, he said, "You can't teach’'if the reins are too tight. The teacher
must be free to express himself and to be himself. He has to teach the way-
he feels. He has to bte free %o make his own decisions.”" If he were unable
to find a teaching job, and received a good offer in business (Q 27b), he
would take it "only till a teaching job opened up." How important & part
of his life is work (Q 28)7 "It's the only thing to live for.. . .This is
a working society; those who don't work are downing society."

How mueh of this could we have predicted from antecedent data? How much
different would his responses have been if we had intervieved him before his
long talks with his history instructor? How much difference will there be a
| | year from now? What predictions can‘we meke from our present glimpse into
his perceptions, ccnstructs, rgasoning; a&ﬁitudes, and 1ife history? ch

can we study vocatlanal develcpment -except through recurrent probes of this

kind over years of change? By how much would vceatlanal guidance be enriched

7 if such studies were continually carried on?
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Footnote
1The research reported herein was performed pursuant to Grant No.
0EG-1-6-961830 Project No. 6-1830 with the Office of Education, U. S.
Department of Health, Education, and Welfare.
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2)

3)

Vocational Development Interview Schedule--FORM A

Interviewer introduces himself (herself), then defines the project:

This interview is part of a research study of vocational development.

It is supported by the U. S. Office of Education. We want to find out
how community college students  (high school graduates) look at occupa-
tions and mske decisions about their careers. By improving our knowledge
and unierstanding, we eventually hope to improve vocational guidance
services.

Please print your name and address on this card, so our accounting office
will know where to send your check.

Whatever you say will be considered completely confidential. With your
permission, I would like to use this tape recorder so that I can analyze
the questions and answers back in my office. (This will help me make
gome of the qﬁesti@ns clearer in later interviews.) But there will be

no identification of individuals in our research report. (Start tape
recorder. )

I don't think you will find any of the questions too personal, or
offsnsive in any way. But you should feel free to refuse to answer any

question for any reason at all.
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SECTION A--Cccupaticnal Plans and Perceptions

M e e

Name the occupation(s) you plan to enter (are considering).
I don't know much about (7'. Can you tell me about it? [Check 1ist "A"]
What information would you like to have about this occupa- )
tion that you don't have now? ” [Check 1list "A"]
a) (for each item mentjoned) Where do you think you could
get this information?
How firm is your (choice, plan, preference)? [Strong, Moderate, Weak ]
s) What might make you change your choice, plan...? 7
How confident are you that you will actually enter this
occupation? [Strong, Moderate, W ak]
Since when (How long) have you neld this (choice, plan,
preference)?
a) what change? (previous choice)
b) any change since enteringgrade 11? Can you remember [Probes: additional
wvhat it was then? Why did you change? knowledge about self,
change in self-concept,
additional knowledge
about occupations?]
[cf. w/BEQ for validity of retrospection,
consciousness of change]
Tell me more sbout why you chose (1). What appeals to you ~ [Check 1list "A"]
most? What do you expect to like sbout it most? What do , '
you expect to like least? What changes would you make in
it, if you could, to make it more appealing or satisfying?
‘Now sit back and turnyour imagination loose. Try to ' [Use check list "A" to
describe, as fully as you can, what you would regard as an compare differences.
jdeal or "dream" occupation. It can be a real occupation, Probe to make distine=-
or one you invent. tions as explicit as
L s ) 1T e
[relate congruence between ideal and planned to antecedent vari- EDSSlbie’ ?'gf’ Then
a chance to travel
gbles: abilities, activities, earlier plans, SES, curriculum, . ~ .
school and communit BEQ, Warren "B" : "C"] more than 1 is impor-
Y oeee PR ~ tant to you?"]
In view of what you've said gbout an ideal bceuﬁaﬁign, ' [Interviewer must
why didn't you decide to become &__ . _ . _ choose occupation
instead of (1)7. o L o , ' that resembles 8 in
at least some sallent
features. ]
- Now .reverse your field‘aﬁauthink of the worst occupation [Check 1ist "A" azain]
you can. If the other was. a Mdream," this would be a :
"nightmare."
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11. Your values refer to what you want and what you feel is important to you. For example,
in choosing an occupation, you might consider values like these (define or explain, as
necessary):

income - money and related benefits (insurance, pension)

prestige ~ looked up to by most people

autonom free to make decisions, do things own way; independence
security - steady work, not likely to be fired or laid off

altruism - help other people

varlety, change - do different things

leadership, responsibility -~ direet or supervise others, be in charge
intrinsic act1V1ty interest -~ find the work itself interesting
leisure - a lot of time off

pleasant working conditions - hours, surroundings, people, location

Recall "eritiecal incident"” in life that came out well
(i.e., gave payoff) in respect to each of these values--
an occasion when you

did a job for which you were paid well _ ) - e

gained a lot of prestige or recognition, won respect of others

felt good about having freedom to make decisions

felt good about being safe and secure in a situation_ e

got a kick out of helping someone else ) L - - 7!,H

found pleasure in variety or change (surprises)__ ”7 .

exercised leadership or responsibility for others_ === —

engaged in a work-like activity that rou found really interesting

enjoyed a lot of leisure , _ — — ) —

experienced really pleasant conditions for WDrk R ' e

i
;
?
;

[Use to clarify his perception of each value dlmen51an. Quality of satisfaction
... opportunity for experience at first hand ... relate to scaling, 16 & EEP]

Whigh are most lmportant to you in choosing your‘accupatian:.rycur abilities,
intereste, values? (explain and define as necessary). What does each tell you?

12,

[Underline to show: recognition of

abilities as indicating chances of

success, values-and interests relevant.
to satlsfactlon] : :




13. Perceptio

ns of Instrumentality and Global Ratings of Desirsbility of 17 Ogccupations

following occupations likely to offer in

How much satisfaction is each of the
respect to each value? Rate all the occupations for each value. Use this scale:
1 = likely to offer very little or no satisfaction in respect to this
value {the lowest 10% of all occupations). [Substitute "Other"
2 = likely to offer some satisfaction in respect to this value value from "A" if
(next 20% of all occupations). apprcpriate. ]
3 = likely to offer medium satisfaction in respect to this value
(middle 40%).
L = likely to offer quite high sgtisfaction in respect to this value
(next to highest 20%).
5 = likely to offer very high satisfaction in respect to this wvalue
(highest 10%).
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Write under the letter (A...E) at the top of each column the name of the
following occupation: (A) your ideal occupation; (B) the occupation you are
most likely to enter; (C) your father's (or other family member's) occupation;
(D) your best friend's (same age and sex) occupational checice; (E) an occupation
that you think is desirable in some ways but that you would not want to enter.
Now think about the three occupations represented by circles in the row marked
Sort #1. Of these three, which two seem to offer satisfactions and rewards that
are more like each other than the satisfactions and rewards offered by the third
one? Mark a + in the circle for each of the two that are more alike, and a - in
the circle for the one that seems different from the other two. Describe the
difference in a few words--that is, what satisfactions and rewards do the two
marked + both offer to a greater extent than the one marked - 7

| |

Al B | cCc | D I E
i

i

v
q

Sort # : | ! Construct Contrast
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15. List in the columns at the top the names of the five occupations that had the
highest appeal for you (last column of Q 13), then make the same kind of
comparison for each row as in @ 1k,

| } I !

P

it

|

eI I N——

Sort # o f : ' Construct ; Contrast

: oo o

3 Y
' oo O L

s ____Doo _ -
& 0oo0C S o

8 SRe )
s 0O 90 _
v o ool

(According to which elements in Check List "A"
does he distinguish?)
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16. Values Qccupations (Student lists 5 from Q15)

(Sum = 100)
Coefficient

Megnitude ¥
Importance
Coefficient

| Coefficient
Product

Coefficient
‘Prmduct
‘Pruduct
| Product
| Coerficient
| Product

Dimension

|
[P
|

Income

Prestige

Autonomy

Security

Altruism

Variety
L

eadership

Activity

Intrinsic}! : —— - - .
Interest

Leisure :

Pleasant | !
conditions - f
' i

,f,‘k = I

Sum of products: o
Probability of success:

Index of Combined Utility
and Probability: i
= m—r: = = — e s i = —— i

(* Between threshold and highest expectation: e.g., hetween greatest income you
could expect in occupation 6 ysars from now and barely acceptable)

Ask yourself the importance of each of the values (listed sbove) in your choice
of an occupation. Which are most impertant? Which least? Which of medium
importance? Suppose you he1 100 points to distribute among these 10 values.

In the column under "Importance” allocate the 100 points in any way you want--
one value can receive 2 or 2 times as much as another but the sum must be 100,

Then under the cclumn headed "Coefficient" for each occupation, insert the
number, 1-5, that you used previously (Q13). This shows how much opportunity
you think there is in each occupation to find the satisfaction associated with
each value. Multiply this coefficient by the number you used to designate
"importance" of each value, and enter the product under the heading, "Product."
Sum the products for each occupation.

Now, what do you think your chances are of getting into each occupation--i.e.,

completing the necessary education and making a start? Express these probabilities

as a decimal--e.g., .90 to suggest that you have a 90% probability of making it,

-50 to suggest 50% chance, .25 to suggest 25% chance, etc. Then multiply this

decimal by the sum above it. Look at the resulting Index for each occupation.

Does this come out in the order of your preferences for these § occupgﬁiags? 53(355
o wlain discrepancies. (Re-cycle on extra page if student wishes to d¢ so, - -

]ERJ()anging magnitudes, values, instrumenta%égg ratings, or probabilities.)

r

Full Tt Provided by ERIC.



SECTION B—-=Coping Behavior

17. Present ectivities e.g., job, Jjunior college course,
apprentice-training ... (specify e.g., what course
are you now taking at MCCC?)

18. General satisfaction with present (course) (Jjob)? (High, medium, low]

19. What do you (find most interesting and satisfying about)
(1ike most sbout) it?

20. What do you like least about it?

21. Which of these (setisfactions and dissatisfactions)
did you (enticipate) (predict correctly)?
[outeome of previous decision~meking]

22. What surprised you most?

23, How does present activity (e.g., course) tie in [Underline:
with occupational choice (plan)? - Directly helping=-right
’ on the roed; indirectly

useful; irrelevent--but
necessary; delaying or
hinderingj

[relate to optimism=

pessimism about future,
confidencel
a) Are you satisfied with your progress under [High, Moderste, Low,
the circumstances? Negative
4 b) What would you (have done) do differently [specify--e.g., g0 to
: if you could do it over again? another school, take a
' different course...]

How does present activity tie in with previous [Speaifysee!g!, high
decisions? school curriculum,
previous part-time
work. . .]

[Underline:
Appropriate--Irrelevant——

3 55 C-29 Hinﬂrance]



25. What people would you say have influenced you

26.

7.

most in making yeur occupational (or related)
decisions?

a) If you are still in doubt about choice,
with whom would you most want to discuss
your choices and plans? Why do you
cnoose him? Describe the characceristics
that maeke him seem most helpful teo you.

What limits do you think there are on your freedom
of choice? For example, what occupaticns would
you regard as closed to you even if you wanted to
enter them? Why?

How do you expect to get your irst job in (1)?

a) What will you do if you don't get a job in
(1) after === months?

b) Suppose while you are still looking, scmeone
offered you a good job as

(occupation contrasting with planned one).
Would you take it?

20306

{Underline: :
Knowledge of individual,
Knowledge of specific
occupations

Knowledge of occupations
generally affect--e.g.,
warm, kind, understand-

ing--professional role]

[Underline:

Individual vs. social-
cultural,

Internal vs. external
constraints]

[Underline:
Direct application to
possible employer

Plscement office
SES

ADS

Family, friends
Counseling Agency
Training Faciliiy
Military Service]

[Estimate sense of
agency--Active or
Passive]

[Commitment to occupa-
tion preferred--Cf.
Warren "B"]

PR R—
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SECTION C--Degree of Commitment to Vceation

and Avocation

. How important a part of your life do you think work is or

should be? --compared, say, with recreation, religion,
marriage-home-family...

What are (do you expect to be) some of your
main (s;arestime) (evocational) activities?
What sre the main satisfactions you expect to
get from each one?

. If you were offered a very attractive vocational

opportunity (specify) in scme place whers you could not
engage in any of your main avocational activities
(specify)--woull you take it?

Is there anything else you would like to say about your
vocational decisions? Any second thoughts, or after-
thoughts?

. Has this ipterview influenced your thinking at all?
Given you ideas for new ways of looking at occupations,

or new ideas sbout how to maeke vocational decisions?

-

€3t 267

[Most important, source
of major satisfactions,
or other things more
important?]

[kind

level

competitive, coop., or
solitary community
service vs. hedonism
degree of commitment or
involvement (Warren
iiDu) ]

[Relationship between
voration and avccation:
congruent or comple-
mentary? \(e.g., high-
commitment occupation
and high-commitment
avocation, low-low,
high-low, or low-high?)]




Vocational Development Interview Schedule--FORM C

Introduction

I am going to name same values that people might consider important in
choosing an occupation. See if you can name an cccupation that offers a
strong opportunity for satisfaction of each value. Then see if you can

name enother occupation that offers very weak opportunity to satisfy that

ED o5 ¢ /0T

value. Try to name a different occupation each time~-avoid repetition.

Value Strong Weak

Money _ — — — —

Prestige ——— — — —_—

Freedom to make decisions . _ — I

Helping others | i e

Security, steady work , . I e _

Variety, change, nonroutine work , _ — o

Leadership, responsibility for
others, supervision - e

Interest in the activities themselves _ ,j, e

Leisure . e

Working conditions o 7W7f,,‘ o .

Creativity, expression of ideas - — _ e

Sense of accomplishment, pride in work _ e _

Privacy ' : . . I

o ¥

000 916
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SECTICON I

The questicis in Section I ask that you name two occupations that appeal
to you in scme important way (such as the values we have just discussed) and
one that does not appeal to you in that way.

Example:

Name two occupations that sppeal to you in some a_ ____author
important way:
b_____researcher

Neme one occupation that does not appeal to you
in that way: c¢_____ banker

After naming the occupations contrast the first two (these that appesal
to you) with the third (the one that does not appeal to you). In other words,
indicate what it is _.at appeals tc you or that you like about the first two
that doesn't appear in the third.

Example:

Contrast__ideas, creativity

When naming the occupations and meking the contrasts try to avoid naming
specific job activities and think in terms of those things that are really
important to you.

1. Name two occupations that appeal to you in &
some importent way:

Name one occupation that does not appeal to b___

you in that way: )
What do you like about the first 2 that you c_ _
don't like about the 3rd?
contrast__ . )
2. Name two more that appeal to you in some da _ _
other important way:
_ e ) -
Again, name one that does not appeal to
you in that way: f B
Agein, explain the difference:
contrast _ . i} a
3. Name two more that appeal to you in some g _ .
other important way:
h e -
Again, name one that does not asppeal to
you in that way: i —
Agein, explain the difference:
contrast L -




4. Name two occupations that appeal to you in sce J.

other important way:

Name one that does not appeal to you in that

way: 1
Explain the difference:

contrast_____

k%]

Name two occupations that appeal to you in some m,

other important way:

Neme one that does not appeal to you in that
way: o _

Explain the difference:

contrast _ e , — —_—

SECTION II

~ Now look back at each of the occupations t:at you named in Section I
as ones that appeal to you (occupations a and b in question 1, d and e in
;queétiog 2, etec.) and indicate some way in which each does not appeal to you.

“Example:
Indicate some important things you don't like about each of the
occupations named in Section I a, b, d, e, etec.

a__insecurity, can't be sure of income, may run out of ideas

b long hours _ e - , _ —

€. Indicate some important things you don't like about each of the
occupations named in Section I &, b, 4, e, ete.




S iy e o

)
i
i
|3
]
£
z
k
£

Once again look back at Section I but this time to the occupations that
did not appeal to you (occupation ¢ in question 1, £ in question 2, etec.).

‘Indicate some important things that you do like about each of these occupations.

Exemple: I T ]
Indicate some important things that you do like about each of the
occupations named in Section I ¢, £, i, etc,
¢ __ Good hours, prestige, security = == ===

T. Indicate some important things that you do like about each of the
occupations named in ESection I ¢, £, i, etc.

c — e -, e . o

r — .

SECTION III

8. Describe ycur ideal or "dream" occupation. The occupation does not
have to be one that actually exists. It can be one that you make
up by combining the best parts of occupations that do appeal to you.
Briefly describe both the occupation and the main satisfactions you
would get out of your work.

9., Now go in the opposite direction and describe your worst or "nightmare"

occupation~-~one that would offer the fewest satisfactions.




10.

SECTION IV

Listed below are some satisfactions or values that people might
consider important in choosing an occupaticn. Ask yourself the
importance of each of these values in your choi.c of an occupation.
Which do you consider most important? Which least?

Suppose you had 100 points to distribute among these values.
Distribute these 100 points in a manner that reflects the relative
importance of each value in choosing an occupation. One value
can receive 2 or 3 times as much as another, but the sum must be 100.

Exemple:
MoneyYeeseaceseosenanss eaeseessesesaasinissssins aneasan 15
Prestige. s essssrssansasrasasasanscasisssssssnsonnens 20
Freedom to make declsions...cecvcenancansscas sesacuaa 5
Helping others.....:ca000s0040 teesssacersaas cecesaae s 0
Security, steady work.....oveeveerooanss saeiasssasees 0
Variety, change, ncnrcutlne 1 . < 10
Leadership, responsibility for otlhers, supervision...__ 5
Interest in the activities themselvesii Y -
LelsUre. s s iecauasaaccsacasssasssrsssssnansnronsssnsanns 5
Working conditionS...ccescevesssnss b enre e, 0
Creativity, expression of ideas...... Cesscsausraaanan 1o _
Sense of accomplishment, pride in work......cveevevenn 5
PrivaCY . vecscerccsssnsnanrsannnsssnaasasasassnsnsnensas o
Total 100

Notice that while some of the values received O points and others

received varying numbers of points the total number of points sum te 100.

Now you distribute the 100 points in a manner that best reflects
the relative importance you give each value in choosing an occupation.
After you have done so, look over your point distribution once again.
Make sure that the points allotted to each of the values truly reveal
how important you feel each is in selecting an occupation.

C-37 !
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MOMEY « = o + o+ =+ = & o s ase e aaeewee e n s s )
Prestige. -

Freedom tg make decisions

Helping others.

Security, steady work . . . .

Variety, change, nonroutine work. . . . . .
Leadership, responsibility for others, supervision.
Interest in the activities themselves . .

LELSUTE « + « + o s o o o « = = o 5 s &+ & & & 3 0 4w w s s e e e
Working conditions.

Creativity, expression of ideas

Sense of accamplishment, pride in work. . . . .

PrivECY « « « o o o o v s s s e e e e osos e e

11. Complete the table below. First, write in the names of the occupa-
tions called for in each of the five columns. Second, use a scale
from 1 to 5 vhere

low i = likely to offer very little or no satisfaction with respect
T to this wvalue

2 = likely to offer some satisfaction in respect to this value

3 = likely to offer medium satisfaction in respect to this wvalue

=
1l

likely to offer quite high satisfaction in respect to this value

high 5 = likely to offer very high satisfaction in respect to this value

to indicate how much opportunity you think there is in each occupation
named to find the satisfaction associated with each of the values listed
st the left.

Treat the velues one at a time and go across occupations, that

is, start with income and rate each of the five occupations on this
value. Proceed down the list of values.
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Complete this table (questions 11 & 12)
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Interest
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13.
1k,

19.

20.

[x%]
na

2l

In terms of your own abilities, what do you think are the chances
of getting into each of these occupations? In other words, what

do you think is the likelihood that you could successfully complete
the necessary education and make z start ii. each of these occupa-
tions? Express this likelihood in terms of a percent--for example,
90% indicates that you feel that there is a 90% probability that
you could enter an occupation. Enter these probabilities on the
table (last row labeled Probability of Success).

SECTION V

What ocecupation do you expect to enter?

When did you first decide that you wanted to enter the occupation
named in question 137

Before that time, what occupation did you prefer?

Why did you change?

What course are you now taking in school?

In view of your plans, do you think this was the best choice you
could have made?

What high school curriculum did you teke?_

What would you do differently if you could do it over again?

In high school

In college__

What people would you say have influenced you most in making your
occupational (or related) decisions?_

whom would you most want to discuss your choices and plans?

Why did you choose this person? Describe the characteristies that
make him seem most helpful to you._._

How do you expect to get your first job?__ L

C=40



25, If you don't get a job in the occupation of your first choice, say
after several months, what kind of Job will you try for? e

26. What limits do you think there are on your freedom of choice?
For example, what occupations would you regard as closed to you
even if you wanted to enter them? Why?_

27. How important a part of your life do you think work is or should
be? --compeared, say, with recreation, religion, marriage-home-
femily ... (check one)

most important
major importance

~ less important

28. Whet do you expect to be some of your main spare-time activities?
What are the main satisfactions you expect to get from each one?

&~

Activity Sgtisfaction

29. If you were offered a very attractive vocational opportunity in
some place where you could not engage in any of your main spare-
time activities, would you take 1it?_ e -

30. Is there anything else you would like to say about your vocational

decisions? Any second thoughts, or afterthoughts?___ =

31. Has this exercise influenced your thinking at all? What new ways
of looking at occupations, or new ideas about how to make voca-
tional decisions, has it given you?__




Simulating the Process by which Certain Students T :ome

Identified with a Particular High School Course

American Psychological Association Convention
New York City, New York
September 4, 1966
Thomas L. Hilton

Educational Testing Service

The rather awkward and circuitous title of this paper reflects
some preliminary thoughts about individual educational development,
the offering of which is the main purpose of this paper. First, however,
the objectives of a research effort under way at ETS will be described
along with some observations from our initial investigation of the
development of some students in one school. The investigation is one
of several being conducted as part of a project entitled "A Study
of Intellectual Growth and Vocational Development' being conducted at
ETS under a grant from the Division of Adult and Vocational Research
of the Office of Education.

Of the several objectives of this study which is probably better
described as a program of research rather than a study the one most
relevant to the present paper is that of investigating the interaction
over time of an individual's stated vocational plans, his abilities
and achievement, environmental influences, and subsequent occupation.
The initial goal of this study is to gain an understanding of this
interaction. ‘

What is the relation between individual characteristics and
vocational plans? Do junior high school students (who happen to be of
major interest to our study at the moment) who possess a certain set
of characteristics tend to have one kind of vocational plans and thus, .
almost inevitably become involved in certain educational programs?
Which aspects of the students' environment have the greatest influence
on this involvement? What effect do these aspects of the students'
secondary school education have on his subsequent educational or
vocational involvement? And finally, in what way does a student's
educational development affect his intellectual development and vice
vearsa?

gzgwth Whléh ‘has been undér way at ETS since 1960 under the JDlnt
sponsorship of the College Entrance Examination Board and ETS. A
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major working hypothesis of that study is that academic growth as
measured at regular intervals by the Sequential Test:s of Educational

student is identified with. 1In other words, not only does & student's
academic ability influence what curriculum he becomes involved in,

but it also works the other way around: the growth of the student's
academic ability is influenced by what curriculum ke is involved in.

The long range goal of this study is to learn something about
how secondary school education should be structured o optimize the
vocational-educational development of young people and how secondary
school educators, including teachers, counselors, and administrative
staff members, can intervene in the process to optimize the development.
It may be, for example, that permitting certain students to be enrolled
in the college preparatory program simply is not in their best interest
in terms of their probable vocational involvement. At this point,
however, it is equally conceivable that being enrolled in certain
educational programs is so detrimental to the intellecztual growtih of
the students concerned that a drastic restructuring of secondary
school education is called for. Let me emphasize that I am merely
saying that these two possibilities are conceivable. Although
extensive research has been conducted in this general area, to the
best of my knowledge the kind of evidence which is necessary to
reject or accept these possibilities simply is not available at
present,

Our approach to the problem of explicating the developmental
process is a combination of what Allport labeled the nomothetic and
idiographic approach, although we have somewhat reversed the usual
use of these approaches. 1In line with the nomothetic tradition we
are examining the early characteristics of students who later
graduated from various high school academic programs. By "early
characteristics" I mean the students' abilities, achievements, and
school and non-school experiences as measured by tests and ques-—
tionnaires given at the seventh grade level. We also have the
opportunity of looking at the abilities of one sample as measured
at the fifth grade level. 1Indeed, as I will mention shortly, there
are some Indications that the fifth grade is not too early to look
for the antecedents of certain educational outcomes which materialize
at the eleventh or the twelfth grade.

In the idiographic tradition we are using computer language to
specify decision roles which, given certain information about the
students and their environment, will generate predictions which
accurately match the educational development of the students.

Whether this is correctly referred to as simulation is debatable. We
find it convenient to do so.

Earlier I referred to our use of the idiographic and nomothetic
approaches as a reversal of the usual procedures. Usually case

Blo



studies, i.e., intensive investigation of single individuals and the
manifold forces impinging on the individual, have been conducted as
hypothesis—seeking procedures with nomothetic studies being used for
the purposes of hypothesis-testing. In other words, the’ researcher
examines a few cases In great detail in order to arrive at some
hypothesis about the dynamics of the situation, and then turms to
larger samples to test the hypotheses by conventional statistical
methods. In part we are reversing the procedure by examining the
profile of test and questionnaire scores of students classified in
certain ways. Hypotheses are proposed to account for signific.nt
differences. These hypotheses are then translated into decision
roles which are tested by examining individual cases..- Thus the

acid test of a hypothesis is whether it can accurately predict

the educational development of individuals studied one at a time.

The only way in which we depart from this somewhat overdrawn
encapsulation of our approach is that the hypotheses suggested by
the large sample nomethetic findings are suppl@mented by hypotheses
suggested by intensive examination of single schools. To be specific,
one ¢f the 25 high schools participating in the Growth Study has been
studied in substantial detail. The guidance staff has provided us
with step by step descriptions of the educational development of the
students as they perceive it and attempt to influence it. School
publications have been examined for leads concerning both the formal
and informal structure of the school and individual cases have been
examined, primarily as a way of checking whether the system as
perceived by the guidance staff is the same system as that ex—
perienced by the students. Since the students were absent from the

school during this last two and one-half months we have beéen

observing it, we have not had the opportunity to interview any
students, whi;h is a shortcoming we expect to corvect this fall.

We also expect to interview members of the teaching and administrative

staff.

As one wav of introducing some of our observations to date, let
me now return to the title of this paper, which was "Simulating the
Process by which Certain Students Become Identified with a Particular
High School Course.'” The title is more significant in what it doesn't
say than in what it does say.

The first omission from the title is any reference to student
decision-making. This deliberate omission is primarily to avoid any
implication that decision-making on the part of the student plays a
dominant role in his educational development judging from the
counselor's description of the educational development of ‘individual
students. We also found in our examination of students' cumulative
records that it was a rare student who assumes primary responsibility
for his educational development--who makes deliberate, well thought-out
decisions at this level. This observation comes as no surprise to
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most of you here., This state of affairs, incidentally, is regretted
by the counselors we have talked to. It is not by their choice that
most students are passive agents of their own progress.

Note that these are qualified generalizations which I am offering.
I refer to "most students'" or "rare students.' There are exceptions.
"We do find evidence of some students who have adopted a career plan
and have aggressively set oui to implement it., Our impression, Lo
date, is that this is the unusual case.

The second omission from the title is any refarence to the
counselor's decision-making or to the guidance process. This omission
reflects a desire not to give the impression that the guidance counselor
is the only person involved in the educational planning of the student
or that educational plans are arrived at only through guidance. Just
how influential one regards the guidance staff to be is in part a
semantic problem. If the counselor sees that a student's ability test
scores are lower than those normally expected cf students in a college
preparatory program and accordingly recommends that the student not
enroll in that program, is it the student's ability or is it the
counselor's insignt which determines the course of the student's
career. This is reminiscent of the question of whether it is the
pressure within the balloon or the prick of the pin which causes the
balloon to burst. In any case it is clear that there are many
students whose educational careers progress with minimal intervention
on the part of the guidance staff. The role of the staff for these
students is primarily one of maintaining a system——of ‘administering
tests to the students and categorizing the students in certain ways
in terms of thes tests' results, of counting the number of subjects
the student has failed, and informing the student that he must repeat
the grade if the number exceeds some maximum.

For many students, perhaps a majority, the development of their
career through junior and senior high:school is a matter of following
pathways without choice points. There may be branches in the path,
but which branch to take is determined by the time thc student gets
there. Thus, the process by which students become identified with
particular courses depends more on an elaborate system of rules
than on problem—=solving or decision-making efforts of individuals.

Having said this, let me hasten to add that I am not condoning
or condemning the system at this point. OQOur present effort is to
describe it.

‘Our initial efforts to develop flow charts describing the
development of each student's educational program suggests some
observations which I will relate in elosing. First, as anyone who has
attempted this knows, they rapidly become very complex. Repeatedly

we thought we understood the rules by which action is determined at
% .
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eritical points only to find that we had to return to the school to
get information about what is done under certain conditions, what

facts are relevant, how much weight is attached to certain information,
in what order the information is considered, and.what is done when-
incompatible alternatives are encountered. . What has been said about
computer simulation may indeed be true, namely, that its principle
value is that it forces one to be very explicit and precise in
describing the process to be simulated.

A second impression we have gained from our preliminary efforts
concerns the extent to which major educational outcomes in the
students' life tend to be determined by one or more seemingly minor
decisions. TFor example, a decision is made not to assign a particular
student to the seventh grade accelerated math group because, though
able, the student has not demonstrated the diligence required of
that group. The student may perform moderately well as a seventh
grader but he is not sufficiently outstanding to justify his up-
grading to the eighth grade accelerated group, which has used a
different text book throughout the seventh grade. In the eighth
grade he may perform moderately well but by the end of the eighth
grade, the accelerated group has advanced so far beyond the other
students that only a student outstanding in ability and drive
could hope to catch up with the other members of the group.

One last observation concerns the pervasive role of student
ability as a determinant of the student's educational development
as perceived by the teaching and guidance staff., It appears that our
grzatest problems as simulators of the educational process in this
particular school lie in determining what combinations of events
cause the basic sorting of students in terms of their perceived
ability to be over—ruled. Other things being equal students are
assigned to sections at a particular level on the basis of their
measured ability and they remain at that level until some combination
of circumstances results in their being moved to the next higher or

In closing let me repeat that these remarks are descriptive not
normative. . Although we have been tremendously impressed by con-
secientiousness and competence of -the guidance staff we have observed,
these remarks should not be interprete as supporting or rejecting
the guidance process in the school. Also keep in mind that so far
we have an N of one.

Tn this particular school what might be called ability sorting
plays a major role. Until, however, we find that this model provides
better predictions than alternative models and that it fits at an
appreciable number of schools we will not promote it as an. acceptable

description of the process in questiom.
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ANSWER

PRINT )_ SHEET
NAME - NUMBER
T (Tast)  (First)  (Middle Initia |
R 7 , | ‘,
Q) SCHOOL__ - . crv___
N |
|,
~ GRADE 11
"

BACKGROUND AND EXPERIENCE QUESTIONNAIRE

This booklet contains questions about some of your activities during the past two
years. The purpose of the questions is to find out if the things you have done out-
side the clasasroom affect what you learn inside the classrcsm.

Your answers w1ll not be graded by your teachers or school. However, they will
be analyzed for scientific purposes by Educational Testing Service and the results
may be used to help other high school students. Therefore, it is important that
you answer every question as accurately as you can.

‘Write your name, answer sheet number, school, and city at the top of this page.
Be sure these pieces of information are identical to thos~ you fill out on your
answer sheet. Pay special attention to the accuracy of your number above. It is
the way the answers you write in your test booklet will be matched to the answers
you mark on your answer sheet.

Here are the things to keep in mind when you fill out this questionnaire:

1. Answer the questions in terms of what you have actually done during
grades 9 and 10—that is, since October 1963.

2. Answer each question as accurately as you can.
3. Answer every question (unless j;'ou are specifically told to skip).
4. Do not count things you have done as part of your school assignments.
after some of the choices. If the answer you mark has a star, be
sure to fill in the blank. ' '

6. Mark all of your choices—A, B, C, etc. —on the answer sheet,
Put alf of your write-in answers in the test ]:ooklet

o
N
- QD 5. Some of the queSticns have blanks in the test booklet and stars (*)
-
<
S

S,
"': F opynght © 1963 by Educatmnal Testing Service, Princeton, N.]. All rights reserved.
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1. Areyoua boyor a girl? (Mark A or B on your
answer sheet. )

A Boy
B Girl

[

What grade are you now in?

A 10
B 11

3. What grade were you in last year?

A9
B 10
C 11

4. Have your changed your home address since
October 19637

E'No
B Yes

5. Have you changed schools since Qctober 19637

A No
B Yes

How much time each week, on the average, have you
spent watching each of the following kinds of TELE-
VISION programs—during grades 9 and 10? Do not.
include programs that were part of your school work.
Do not include TV watching during school vacaiiona.

6. Detective stories or mysteries

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes a week

7. Westerns and adventure stories ST

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Qver 60 min};tes a week

8. Variety programs (for example, Ed Sullivan)’

B About 30 minutes a week EAS
C Between 30 and 60 minutes a week
D Over 60 minutes a week E-2

10.

il.

13,

14,

15.

16.

A Very little or none NS 232 3

Comedy

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes a week

Teen-age music and dancing

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Qver 60 minutes a week

Serious drama, music, or "specials”

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes 2 week

Documentaries or coverage of special events

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes a week

Educational courses, programs, or talks

B About 30 minutes a week
C Between 30 and 60 minutes a week
D Over 60 minutes a week

Quiz, panel, or audience participation shows

A Very little or none
B Aboui 30 minutes a week
C Between 30 and 60 minutes a week

‘D Over 60 minutes a week

Cartoons

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes a week

Movie features

A Very little or none

B Sometimes, but less than one a week
C About one a week

D Two or more a week



17. Sports events

Very little or none

Sometimes, but less than one a week
About one a week

Two or more a week

Qo

How much time each week, on the average, have
you spent listening to news reports on RADIO or
TV? T

A Very little or none

B About 30 minutes a week

C Between 30 and 60 minutes a week
D Over 60 minutes a week

tlow much time each week, on the average, have you
spent listening to each of the following kinds of RADIO
programs or phonograph RECORDS—during grades 9
and 107 :

19. Poi)ular music

A Very little or none

B About 30 minuies a week

C Between 30 and 60 minutes a week
[ Over 60 minutes a week

20. Classical or serious music

A Very little or none

B About 30 minutes a week

Between 30 and 60 minutes a week

B
C
D Over 60 minutes a week

21. During school vacatrions, how much do you wstch

TV and listen to the radio or records?

A Less than during school terms,
B About the same as during school terms
C More than during school terms

During grades 9 and 10, how much time, on the average,
have you spent on each of the following? Mark A, B,
or C on your answer sheet,

If you answer a starred (*) choice, fill in the blank in
this test book.

Do not count things you did as part of your class assign-
ments.

22,

23.

24,

25.

26.

27.

28.

..3;

Repairing mechanical things, such as appliances,
cars

A None or very little
B Some, but less than 2 hours a week*
C 2 hours a week or more*

*Name one

Sewing, embroidering, knitting

A None or very little
B Some, but less than 2 hours a week*
C 2 hours a week or more*

*Name one piece_

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or more

Working on coliections, such as rocks, stamnps

A None or very little
B Some, but less than 2 hours a week®*
C 2 hours a week or more*

*What do you collect?

Building electronic equipment or performing
scientific experiments at home

A None or very little

B Some, but leas than 2 hours a week*

C 2 hours a week or more®

*Name one

Model building; for example, airplanes

A None or very little

B Some, but less than 2 hours a week*
C 2 hours a week or more*

*What kind? _

Refinishing or building things at home (woodwork,
etc. ) |
A None or very little

B Some, but less than 2 hours a week*
C 2 hours a week or more*

*Name one thing




30.

31.

32,

33.

- 34.

. 36,

O

Taking or developing pictures

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or mare

Painting, drawing, or sculpturing

A ®one or very little
Some, but less than 2 hours a week”
2 hours a week or more*

Ow

*Name one subject

Praciicing, arranging, or composing music

A None or very little
B Some, but less than 2 hours a week*
C 2 hours a week or more*

*Whart instrument or style?

Writing poetry, plays, essays, or stories

A None or very little
B Some, but less than 2 hours a week*
C 2 hours a week or more*

*Give one title

Writing letters to friends or relatives

A None or very little
B Some, but less than 2 ho rs a week
C 2 hours a week or more

Taking care of younger brothers or sisters

A None or very little
B Some, but less than 2 hours a wezk
C 2 hours a week or iore

Cleaning house

A None or very little
B Some, but leas rhan 2 hours a week

C 2 hours a week or mure

Cooking for the fan{ily

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or more

37.

38.

39.

40.

41.

Riding around on & bicycle

» None or very little
B Some, but less than 2 hcurs a week
C 2 hours a week or more

Riding around on a motorcycle

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or more

Playing individual sports, such as boewling, pool,
or swimming

A None or very little
B Some, but less than 2 hours a week

C 2 hours a week or more

Practicing sports on your own

A None or very little
B Some, but less than 2 hours a week*
C 2 hours a week or more*

*What?

Hunting, fishing, hiking, or camping

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or more

Playing outdoor group sports (not o - -2 lar

team)

A None or very little
B Some, but less than 2 hours a week
C 2 hours a week or more

Playing indoor table or card games

A None or very little
B Some, but less than 2 hours a week

C 2 hours a week or more



During grades 9 and 10, how often, on the average, have 51. Riding around in cars
you done each of the following? '
A Less than | hour a week

If you answer a starred (*) choice, fill in the blank. B 1 to 2 hours a week
C More than 2 hours a week

44. Attended club meetings -
52, Hanging around, just loafing, talking, or anacking

A Less than once a month 7 ' with friends
B Between once a week and once a month*
C Once a week or more often* A Less than 1 hour a week

B 1 to 2 hours a week

$ [ - - s .0
Name one club — - C More than 2 hours a week

45, Attended church social meetings 53. Doing personal shopping
A LESS thgn ,(,:mce aﬂmonthr o A Less than 1 hour a week
B Between once a week and once a imonth a b o
C Once a week or more often K B 11to 2 hours a week
C More than 2 hours a week

46. Autended athletic events 24. Going window shopping or just looking in stores
A Less than once a month A Less than 1 hour a week
B Between ornice a week and once a month B 1 tﬁ 727hour;s '; week
C Ornce a week ¢ riore often C More than 2 hours a week

47, Attended movies 55. Going to the store for the family

A Less than 1 hour a week
B 1 to 2 hours a week
C More than 2 hours a week

B Between once a week and once a month
C Once a week or more often

48, Gone roller or ice skating 56. Taking care of ydur hair (washing, combing,
A Less than once a month setting, etc. )
B Batween once a we=k and once a month

. eag than 1 hour a week
C Once a week or more often A Less than 1 hour a wee

B 1to 2 hours a week
C More thaa 2 hours a week

49, Attended dances

i

A Less than once a month 57. Other personal grooming (complexion, nails, etc. )

B BEF\?E?D once a wegk and pm:e a month A Less than 1 hour a weck
C Unce a week or more often

B 1 to 2 hours a week
C More than 2 hours a week
0. Gone on dates

A Less than once a month 58. Taking care of your clothes

(BE Sjééwee’,‘, gnie; :vne;ke ir;?;nce a month A Less than 1 hour a week
-~ Unce a weex T E 1to 2 hours a week

C More than 2 hours a week

) N
lqc‘nfu?? tif'nef? on the average, have you spent on each’ ‘ng 2 8
e LOHLOWINE ' -




59,

How long, on the average, have you spent talking
on the telephone to friends each day?

A Less than 10 minutes a day
B Between 10 and 30 minutes a day
C Over 30 minutes a day

During grades 9 and 10, how many times have you done
each of the following?

If you answer a starred (*) choice, fill in the blank in
this test book.

Do not count things you did as part of your class assign-

ments,
60. Gone to plays, lectures, conceris, etc., outside

62.

63.

of school

A HNone

B 1or 2times*

C More than 2 times™

*Name one

Acted in plays, done play production work, or
participated in public debates
A None

B 1 or 2 times*
C More than 2 times*

*Name one play or debate topic

Made solo musical performances or public speeches

A None
B 1 or 2 times*
C More than 2 times*

*Name one occasion

Served as a counselor or leader for young children
A None

B 1 or Ztimes*

C More than Z times*

*Name one occasion

During grades 9 and 10, have you been a member of a
musical organizaticn—either in or out of school?

fd
LS

,Rand, orchestra, or other instrumental group

ERIC no

Full Tt Provided by ERIC.

B 1 year*
£ 75 ..

65.

Chorus, glee club, or other vocal group

A No
B 1 ycar®
C 2years*

*What part?

During grades 9 and 10, have you played on athletic
teams—either in or out of school?

66.

67,

69,

70.

71.

no7

Football

A No
B 1 year*
C 2years*

*Whart position?

Basketball

A No
B 1 year®
C 2years*

*What position?

Baseball

A Nu

B 1 year*
C 2years*
*What position? _

Track

A No

B 1 yezar*

C 2 years*
*What event?

Other athletic team

A No
B 1 year*
C 2years*

*Name_

During grades 9 and 1(), have you been a member
of a cheering or pep sjuad?

A No
B 1 year
C 2 years



72. During grades 9 and 10, how many school or class
committees have you worked on?

A None
B 1 or 2%
C More than 2*

*What kind?

During grades 9 and 10, have you worked on a newspaper,
yearbook, or other publication?

73. Newspaper

A No
B 1 year*
C 2 years*

*What job?

74. Year. ok

A No

B 1 year*
C 2years®
*What job?

75. Other publication

A NMNo
5 1 year*
C 2 years*

*What?

durmg the last two years? Do npg include class asslgn—
ments.

76. History, current events, biography, autchicgraphy
A None
B lor 2*
C More than 2*

77. Books telling how to repair, build, or do things
A None
B 1lor2*
C Minre than 2*
*Name one title

ERIC

B 8 *Name one magazine

78. Religious books

A HNone
B 1or2*
C More than 2*

*Name one title

79, Sports, romance, mystery, adventure

A None
B 1or2*
C More than 2*

*Name one title

80. Science

A None
B 1lor2*
C More than 2*

*Name one title

8l. Music, art

A None
B 1 or 2*
C More than 2*

*HName one title

82. Classical or best seller fiction, poetry, drama

A None
B 1lor2*
C More than 2*

*Name one titie

How often, on the average, have you read eax:h of the
forlowing kinds of MAGAZINES?

83. Teen-age magazines, such as Seventeen, Boys Life

A Rarely or never
B Occasionally*
C Regularly*

*Name one magazine :,77

Movie or TV

oo -
.
.

A Rarely or never
B Occasionally*
C Regularly*




85.

86.

87.

88,

89.

90.

91.

t ]:
PArar

O

‘Name one

IToxt Provided by ERI

Detective, sports, romance, adventure, mystery,

A Rarely or never
B Occasionally*
C Regularly*

*Name one magazine

Comic books

A Rarely or never
B Occasionally*
C Regularly*

*Name one

Hot rod, mechanical, science fiction

A Rarely or never
B Occasionally*
C Regularly*

*Name one

Outdoor or spc ts, such as Sports Illustrated

A Rarely or never
B Occasionally*
C Regularly*

*Name one

Men's or women's magazines, home and garden,
fashion

A Rarely or never

B Occasionally*

C Regularly*

*Name one

News, digest, and general magazines, such as
Reader's Digest, Life, Look, Newsweek,
Saturday Evening Post S

A Rarely or never
B Occasionally*
C Regularly*

*Name one

Scientific magazines, such as National Geographic

A Rarely or never
B Occasionally*
7 Regularly*

92,

Literary magazines, such as Atlantic Monthly

A Rarely or never
B Occasionally®
C Regularly*

*Name one

How often have you read each of the following sectione
of a NEWSPAPER?

93.

94,

95,

99,

97.

98,

Comics

A Rarely or never
B Occasionally
C Regularly

Sports

A Rarely or never
B Occasionally
C Regularly

Society, homemaking

A Rarely or neve:
B Occasionally
C Regulariy

News, editorials

A Rarely or never
B Occasionally
C Regularly

During grades 9 and 10, how long have you usually
worked on school assignments during the evening?

A Seldom or never did homework after schicol
B Some, but less than 1 hour a day
C 1 hour a day or more

During the last two summers, did you go to summer
school to make up or do remedial work?

A No
B Yeg*

*In what?_

29



100.

101.

103.

104.

105.

O

RIC

IText Provided by ERIC

During the last two summers, did you go to summer 105,

school to take extra courses?
A No
B Yes*

*In what? __

During the last two years, have you had private
tutoring lessons in any school subjects?

A No

B Yes* 107,

*15; what?

During the last two years, have you taken regular
lessons (individual or group) outside of school—
music, dancing, art, sports, etc.?

A No
B Yes*

*In what?

108,

During school vacations in the iast two years,
have you usually had a job?

A
B
C

No
Yes, part-time
Yes, full-time

109.

During school vacations in the last two years,

reading and studying?

A Very little or none
B Some, but less than 2 hours a week
C 2 hours a week or more

Not counting work during vacations, have you 110.

worked outside of school during grades 9 and 10?

(Don't forget jobs Tike your own farming, or
helping your parents or guardian with their work
or business, )

A No (skip to 107)
B Grade 9 only (answer 105)
C Grade 10 only (answer 105)

[D Both years (answer 105) 111,

During how many months did you work?
A 2 months or less (answer 106)

‘B Between 2 and 6 months (answer 106) i BSO
C 6 months or longer (answer 106) ) gal)

E-9

-9-

How many hours a week, on the average, did you
work?

A 5 hours a week or less*

B Between 5 and 20 hours a week*

C 20 hours a week or more*
*Briefly describe the duti=s on your most recent
job

Have you worked for the school or teachers during
grades 9 and LO—with or without pay?
Include such things as helping in the cafeteria,
library, or office; grading papers; ushering,

parking cars at school events; operating movie

projectors or other eguipment.

A No (skinto 110)

B Grade 9 only (answer 108)
C Grade 10 only (answer 1.08)
D Both years (answer 108)

During how many months did you work for the
school or teachers?

A 2 months or less (answer 109)
B Between 2 and 6 months (answer 109)
C 6 months or longer (answer 109)

How many hours a week, on the average, did you
work for the school or teachers?

A 5 hours a week or less*
B Between 5 and 20 hours a week*
C 20 hours a week or more*

*Briefly describe what you did_

During the last two years, have you seriously
considered any occuparion(s) for your life work?
A No

B Yes*

*What? ] ,,,

Do you have plans for the year after you graduate .

from high school?

A Don't plan to graduate (gkip to 113)
B Not sure yet {skip to 113) -
C Have fairly definite plans (answer 112)




112. Which one of the following best deczribes them?
4 A full-time job or the military gervice
B A 4-year college
C School or college other than 4-year
D Full-time housewife
E Other*
*What? )
113. How much formal education does your father or
male guardian have?
A Grade school
B Some high school
C Graduated from high school
D Some college, junior college, business or
trade school (after completing high school)
E Graduated from college g
F Some graduate or professional school (e.g.,
law, medicine)
G Obtained a graduate or professional degree
H Don't know )
114, How much fermal education does your mother or.
female guardian have? .
A Grade school
B Some high school
C Graduated from high school
D Some college, junior college, business or
trade school (after completing high school )
E Graduated from college , )
F Some graduate nr professional school (e.g.,
law, medicine;
G Obtained a graduate or professional degree
H Don't know
115A. How does your father or male guardian earn his
living? Answer on the lines below. Be as speci-
f.c as you can—for example, operates milling
machine, repairs jewelry, sells candy to retail
storea, college English teacher. If he is not now
working or if he is dead, say what his occupation
was, ~ i
115B. Which of the following occupational groups most

nearly describes or is most similar to the occu-
pation of your father or male guardian? If your
mother or female guardian is the main support of
your family, choose the group that best describes
her occupation. Look over all the groups before
making your decision.

A Technical —such as draftsman, surveyor,
medical or dental technician, nurse, etc,

O Official—such as manufacturer, offiger in a
. ERIC large company, banker, government official
; or inspector, etc.

116,

117,

B3l

E-10

Manager—such as sales manager, store
manager, office manager, factory supervisor,
etc.

Proprietor or owner—such as owner of a small
business, wholesaler, retailer, contractor,
restaurant owner, etc.

Semi-skilled worker—such as factory machine

operator, bus or cab driver, meat cutter, etc.

Clerical worker—such as bankteller, book-

keeper, sales clerk, office clerk, mail carrier,
D¢ messenger, secretary, etc. :

Service worker—such as a barber, beautician,

waiter, etc.

Protective worker—such as policeman, detec-

tive, sheriff, fireman, etc. ’

Salesman—such as real estate or insurance
salesman, factory representative, etc.

m

F Workman or laborer -such as factory, farm,
or mine worker, fisherman, filling station
- attendant, longshoreman, elc,

Farm or ranch manager or owner

Professional —such as accountant, artist,
clergyman, dentist, doctor, engineer, lawyer,
librarian, scientist, college professor, =ocial
worker,

I Skilled worker or foreman-such as baker,
carpenter, electrician, enlisted man in the
armed forces, mechanic, plumber, plasterer,
tailor, foreman in a factory or mine.

How many of your friends definitely plan to go to
a regular four-year college? (Do not include
those going to secretarial or ! isiness schools or
junior collzges. )

A Almost all (80% or more)

B Most of them (60% to 80%)

C Abourt half (40% to 60%)

D Some of them (20% to 40%)

E Only a few of them (20% or less)

How many rooms are there in your home?
(Exclude garage, bathrooms, porch, etc. If you
live in an apartment, just count the rooms thay
belong to your immediat= family. )

A Three or less
B Four to five
C Six to seven
D Eight to ten
E More than ten



118.

119,

121,

122,

O

ERIC

Aruitoxt provided by Eic:

How many bathrooms are there in your house or
apartinent? (Count only those which have a bath-
tub or shower, )

Nore

One

Two

Three

Four or more

o Om >

FHow often do your parents encourage you and
otherwise show interest in your school work and
grades?

A Constantly—deeply interested and encourage
me a great deal

B Frequently—interested and give me encourage-
ment

¢ Sometimes—show occasional interest and
encouragement
encouraging

E Never—not interested or encouraging at all

How does your mother feel about your continuing
your education beyond high school?

Strongly favors it
Moderately favers it
Neithicr for nor against it
Moderately opposed to it
Strongly opposed to it

esRw i N e

How does your father feel about your continuing
education beyond high school?

A Strongly favors it

B Moderately favors it

C Neither for nor against it
D Moderately opposed to it
E Strongly opposed to it

How ¢ ften do your parents encourage you and
otherwis: show interest in your hobbies and in-
terests that you engage in on your own time,
outsiae of school?

>

Constantly —deeply interested and encourage
me a great deal

Frequently—interested and give me encourage-
ment

Sometimes—show occasional interest and
encouragerment

Rarely—not particularly interested or
encouraging

Never—not interested or encouraging at all

[=: B o A & B v

B32 i
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124,

125.

Here is a list of school courses.

 *What?_

if-

Do you have an encyclopedia at home. ¢.px., Waorld
Book, Britannica, etc.? '

A Yes
B No, but my parents have considered buying one
C No

Hov often do your parents encourage you and
otherwise show interest in your social activities,
such as clubs or organizations in which people
work together either for some purpose or just to
have fun?

A Constantly —deeply inlerested and encourage
me a great deal
B Frequently—interested and give me encourage-
ment
C Sometimes —show occasional interest and
encouragement
Rarely—not particuizrly interested or
encouraging
Never—not interested or encouraging at all

\D\

les)

From the list below, which course of study are
you taking in high school?

Academic or college preparatory
Agricultural

General

Home economics

Vocational

Other*

Undecided

TOmEOOmy

In each item, Mark A

if you did not rake the course(s).

If you did take the course, mark B, C, or. D to show
whether the course wags boring or interesting to you.

126.

127.

Athletics and physical education

A Didn 't take any of these courses
B Boring

C Undecided

D Interesting

Typing

A Didn't tage this course
B Boring

C Undecided

D Interesting
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128. Business and commercial—bookkeeping, business 135, Science—biology, chemistry, physics, etc.
arithmetiec, office machines, etc. (do not include
typing) T A Didn't take any of these courses
B Boring
A Didn 't take any of these courses C Undecided
B Boring D Interesting

C Undecided
D Interesting
Do you think the following courses will be useful in
helping you earn a living?
129. Driver's education

_ A Didn't take this course
B Boring 136, Athletics and physical education

C Undecided

D Interesting A Didn't take any of these courses
B Not useful
C Undecided
D Useful
130. English and literature
A Didn't take any of these courses
B Boring 137. Typing
C Undecided
D Interesting A Didn't take this course
B Not useful
C Undecided
D Useful
131. Foreign language—Spanish, French, German,
Latin, etc.
A Didn 't take any of these courses 138. Business and commercial —bookkeeping, business
B Boring ~ arithmetic, office machines, etc. (do not include
C Undecided typing)

D Interesting
A Didn't take any of these courses
B Not useful

C Undecided
132. Social studies—history, geography, government, D Uszful
etc,
A Didn't take any of these courses
B Boring 139. Driver's educarion
C Undecided .
D Interesting A Didn't take this course
B Not useful
C Undecided
D Useful
133. Home economics, agriculture, shop, or vocational
A Didn't take any of these courses
B Boring 140. English and literature
C Undecided
D Interesting A Didn 't take any of these courses
B Not useful
C Undecided
D Usetul
134, Mathematics—algebra, geometry, trigonometry,
etc.
A Didn’t take any of these courses 141. Foreign language—Spanish, French, German,
B Boring Latin, etc. :
C Undecided )
D Interesting _ A Didn 't take any of these courses
B Not useful
P . . C Undecided
, ‘{33«3 . D, 'Useful ...
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Social studies—history, geography, government,
etc.

A Didn 't take any of these courses
B Not useful

C Undecided

D Useful -

143. Home economics, agriculture, shop, or vocational

A Didn 't take any of these courses
B Not useful

C Undecided

D Useful

144. Mathematics—algebra, geometry, trigonometry,
etc. K

Didn't take any of these courses
Not useful

Undecided

Useful

DQm>

145. Science—biology, chemisiry, physics, etc.

A Didn't take any of these courses
B Not useful

C UIndecided

D Useful

He' 2 are some things teen-agers sometimes think and
taix about. During the last two years, how often have
you thought about each of them?

146. Your educational and vocational plans after high
school

A Rarely or never
B Occasionally
C Frequently

147, TV, sports, movies, poﬁijl_ar* m sic

A Rarely or never
B Occasionally
C Frequently

148. Personal values—decent behavior, religion,
honesty, etc.

A Rarely or never
B Occasionally

]:Cé Frequently -' - 334

149, World unrest; the cold war; threats to che
American way cf life

A Rarely or never
B Occasionally
C Frequently

How often have you talked about each of the following
with your fric..ds?

150. Your educational and vocaticnal plans after high
school

A Rarely or never
B Occasionally
C Frequently

151. TV, sports, movies. popular music

A Rarely or never
B Occasionally
C Frequently

[ ol
o
e

Personal vali »s—decent behavior, religion,
honesty, etc.

A Rarely or never
B Occasionally
C Frequently

153. World unrest; the cold war; threats to the
American way of life -

A Rarely or never

B Occasionaily
C Frequently

154. The news events of the day

A Rarely or never
B Occasionally
C Frequently

155. Science

A Ravely or never
B Occasionally
C Frequently

156. Literature, music, art
Rarely or never
Occasionally

C Freaguentlyv

> ;
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How often have you talked about each of the following

with your parents?

157,

158,

159.

160,

161.

163.

O

ERIC

Aruitoxt provided by Eic:

Your educational and vocational plans after high

school :

A Rarely or never
B Occasionally
C Frequently

TV, sports, movies, popular music

A Rarely or never
B Occasionally
C Frequentiy

Personal values—decent behavior, religion,
honesty, etc.

A Rarely or never
B Occasionally
C Frequently

World unrest; the cold war; threats to the
American way of life

A Rarely or never
B Occasionally
C Frequently

The news events of the day

A Rarely or never
B Occasicaally
C Frequently

Science

A Rarely or never
B Occasionally
C Frequently

Literature, music, art
A Rarely or never

B Occasionally

C Frequently

How often have you talked with your teachers outside of
class about—

165,

166.

your educational and vocational plans after high
school?

A Rarely or never
B Occasionally
C Frequently

TV, sports, movies, popular music?

A Rar 'y or never
B Occ .sionally
C Frequently

personal values—decent behavior, religion,
honesty, etc.?

A Rarely or never
B Occasionally
C Frequently

How many times have your talked with your school

counselor about—

167,

168.

169,

your educaticnal and vocationa! plans after high
school ?

A None
B Once or twice
C Three or more times

TV, sports, movies, popular music?

A None
B Once or twice
C Three or more times

personal Valu35§decem behavior, religion,
honesty, etc.?

A None
B Once or twice
C Three or more times
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170. Do your parents reward you for getting good 174. Social studies—history, geography, government,
grades by granting extra privileges, making etc.
gifts of money, increasing your allowance, or
in some other way? A O
B 1 or 2 semesters
A Always C 3 or 4 semesters
B Frequently DD 5 or 6 semesters
C Sometimes E 7 or more semesters
D 5eldom
E

MNever

175. Home economics, agriculiure, shop, or vocational

171. Do your parents punish you for getting poor A0
grades by taking away privileges, cutting your B 1 or 2 semesters
allowance, giving extra chores, or in some C 3 or 4 semesters
other way? D 5 or 6 semesters
E 7 or more semesters
A Always
B Frequently
C Sometimes
D Seldom 176. Mathematics—algebra, geometry, trigonometry,
E Never etc.
AO
B 1 cr 2 semesters
How many semesters of each of the following did you C 3 or 4 semesters
take in grades 9 and 107 1 year = 2 semesters. For D 5 or 6 semesiers
example, if you took French for a full year and Spanish E 7 or more semesters

for half a year, this should be counted as 3 semesters
of foreign language.

177. Scierce—biology, chemistry, physics, etc.

172. Foreign languages—F>~nch, Spanish, German, AOQ
Latin, etc. B 1 or 2 semesters
C 3 or 4 semesters
A O D 5 or b semesters
B 1 or 2 semesters E 7 or more seimnesters
C 3 or 4 semesters
D 5 or 6 semesters
E 7 or more semesters

173. Business and commercial—bookkeeping, business
arithmetic, office machines, typing, etc.

AD
B 1 or Z semesters
C 3 or 4 semesters
D 5 or 6 scmesters
E 7 or more semesters
) B 7 )
El{lC END OF BEQ

E-15



Table E-1

Selected BEQ Responses by Curriculum

Acad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

Ec. Acad.
110. Considered occupation for
life work
1. No 22 29 22 39 32 25 31 50 29
2. Yes 77 68 77 589 65 74 66 L6 639
3. No Response 1 3 1 2 3 1 3 I 0
111. Plans following
graduation
1. Don't plan to 0 L 1 3 6 ? L 3 2
graduate
2. Unsure 1, 36 31 37 36 30 33 L8 33
3. Have plans 85 60 &7 59 57 66 58 L7 63
L. No Response 1 0 1 1 1 2 5 2 0
112. Plans following
graduation by curriculum
(Q112)
1. Full time job or g 32 17 24 21 28 1 21 22
service
2. )k year college 62 20 13 16 19 18 26 15 16
3. School or college 16 12 23 14 8 16 18 13 18
other than L year
college
. Housewife 1 N 5 5 10 2 3 2 i
5. Other 5 13 19 12 16 13 15 13 15
6. No response 11 19 23 29 26 23 oL, 36 0

B37
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Table E~1 (cont.)

Selected BEQ Responses by Curriculum

Acad. Agri. Bus. Gen. Home Voec. Other Undec. Non-

113. Father's education

Grade school 5
Some high school 14
High school graduation 2L

Some college or 20
trade;sch@cl

College graduation 16
Some graduate school L
Graduate degree 12
Don't know 5
No response 0

115B. Father's occupaticn

Technical 5
Official 6
Manager or ouner 22
Semi-skilled, clerical, 18

service or protective
worker

Salesman 6
Workman T
Farm manager 2.

or owner

Professional 18
Skilled worker i

or Tforeman

No response 2

10
32
39

o O W O W

11

11

19
12

E-18

11
31
£l
11

11

28..

10

" —
(o I eV B o

13

Ec.

18

25

10

13

16
17

17

20

15
28

33

o =

™3

11

30

11

[ih]

10
19

13

11

11
23
27

1]

oo

™

12
18

13

21

12

Acad.

12

30

10

10

1l
28

15



Table E~1 (cont.)

Selected BEQ Responses by Curriculum

Lcad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

Ec. Acad.
116, Percent of friends plamring
to attend 4 year college
1. B80% or more L3 17 9 13 14 9 18 13 11
2. 60%-80% 27 15 17 17 19 1k 19 15 16
3. LO%-60% 17 37 25 23 19 19 20 20 23
L. 20%-L0OZ 8 14 2t 21 13 26 15 16 21
5. 20% or less L 15 27 25 34 3 26 3L 27
6. No response 1 2 1 1 1 1 2 2 0
120. Mother's feelingsrabaut
continuing education
1. Strongly favors 88 52 52 56 49 54 59 61 5L
2. Moderately favors 8 23 21 20 14 22 17 18 21
3. Neither for nor 3 19 25 20 23 22 17 18 22
against
L. Moderately ép;osed o L 2 1 5 1 2 ; 2
5. Strengly cuposed 0 2 1 1 5 1 L 2 1
6. No response 1 0 0] 2 L 0] 1 e 0
121. Father's feelings about
continuing education
1. Strongly favors 85 L8 52 52 4o 53 53 56 52
2. Moderately favors 8 2l 19 20 16 20 22 17 20
3. Neither for nor 5 21 25 21 35 22 17 22 23
against
L. Moderately opposed 0 2 1 1 1 1 L 1 1
5. Strongly‘opposed 0 L 1 1 L 1 L 3 1
6. No response o2 1 2 5 3 3 0 1 0

" E~19



Table E-1 (co;tlt.)

Selected BEQ Responses by Curriculum

Acad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

Ee, Acad.
126, Athletics-physical
education

1. Didn't take 3 12 & 8 18 7 19 7 8

2. Boring 9 12 10 9 6 8 9 12 g

3. Undecided 18 20 22 17 1217 17 16 12

L. Interesting 70 56 61 65 6L 68 63 65 6l

5. No response 0 0 1 0] 0 0 0 0 0
127. Typing

1. Didn't take L8 L3 12 W 34 77 s 35 39

2. Boring 10 23 6 11 19 L 8 15 8

3. Undecided 12 11 1L 1l 8 5 11 13 12

L. Interesting 02k 67 3 39 oy 3 3y

5. No response 0 0 1 0 0 0 0 1 0

128. Business-commercial

T. Didn't take 8L k3 17 853 48 69 59 b 43
17 6 7 18 6 9 12 7
19 17 16 g 9 6 19 15
21 €0 24 25 15 oz 20 35

2. Boring
3. Undecided

L. Interesting

O v =~ ow

5.. No response

E%EQ



Table E~1 (cont.)

Selected BEQ Responses by Curriculum

Acad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

Ec. Acad.
129. Driver's education
1« Didn't take 3L 29 In I L2 L6 39 26 L2
2. Boring 10 11 7 8 L 3 10 15 7
3. Undecided 11 10 10 10 13 7 11 11 10
L. Interesting L3 51 41 Lo L2 42 38 L7 Iy
5. No response 2 0 1 1 0 2 2 1 0
130, English and literature
1. Didn't take 1 8 2 L 6 3 2 i 3
2. Boring 1, 26 20 27 27 33 28 30 26
3. Undecided 25 35 30 29 18 29 30 28 29
. 4. Interesting 60 31 L8 39 45 32 38 38 I
5. Nc response 0 0 0 1 i 3 2 0 0
131, Foreign language
1. Didn't take 8 64 k2 S0 51 65 Ly L2 50
2. Boring 23 12 19 20 13 13 32 29 18
3. Undecided 1 10 13 10 16 6 £ 13 10
i. Interesting 50 14 25 18 19 14 16 158 20
5. No response o] 0 1 2 1 2 3 1 0

Bél
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Table E-1 (cont.)

Selecited BEQ Responses by Curriculum

Acad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

Ee. Acad.

132. Socilal studies

1. Didn't take 2 5 2 3 10 3 3 3

2., Boring 17 30 33 26 32 22 30 28 28

3. Undecided 19 23 25 26 1% 23 23 26 25

L. Interesting 63 L3 39 Ly 36 L9 k2 L3 L3

5. ©No response 0 0 1 1 3 3 1 0 0
133. Home econcmics, shop,

agriculture, vocational

1. Didn't take L9 12 26 23 8 5 32 29 20

2. Boring 8 15 9 8 6 N L 8 8

3. Undecided 10 14 13 1L 6 9 1" 15 12

L. Interesting 32 58 50 s4 78 79 L9 L5 58

5. No response 1 1 2 1 2 3 L 3 0
134, Mathematics

1. Didn't take 1 15 19 16 21 8 16 16 ‘15

2. Boring 17 27 23 27 23 25 25 33 25

%+ Undescided 2hb, 30 24 2L 23 29 22 20 25

L. Interesting 57 27 33 31 30 35 32 30 32

5. No response 1 1 1 2 3 3 5 1 0




Table E-1 (cont.)

Selected BEQ Respornises by Curriculum

135. Science

1.

¥
tow

3.
Lie

5.

135. Athletics-Physical education

Didn't take
Boring
Undecided
Interesting

No response

Useful in helping to earn
a living?

1.
2.
3.
L.
5.

Didn't take
Not useful
Undecided
Useful

No response

137. Typing--Useful in helping
to earn a 1living?

1.
2.

3
L.
5

Didn't take
Not useful
Undecided
Useful

No response

Acad. Agri. Bus. Gen. Home Voc. Other Undec. Non-

16
69

Lo
23
33

39

1

LL

13
17
25
L5

2l
14
5L

38
1